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FOREWORD 


The Cogeneration Technology Alternatives Study (CTAS) was performed 
by the National Aeronautics <ind Space Administration, Lewis Research 
Center, for the Department of Energy, . Division of Fossil Fuel Utili- 
zation. CTAS was aimed at providing Information which will assist the 
Department of Energy In establishing research and development funding 
priorities and emphasis in the area of advanced energy conversion system 
technology for advanced Industrial cogeneration applications. CTAS 
Included two Department of Energy-sponsored/NASA-contracted studies con- 
ducted in parallel by industrial teams along with analyses and evaluations 
by the National Aeronautics and Space Administration's Lewis Research 
Center. 

This document describes the work conducted by the Energy Technology 
Operation of the General Electric Company under National Aeronautics and 
space Administration contract DEN3-31 . 

The General Electric Company contractor report for the CTAS study is 
contained in six volumes: 

Cogeneration Technology Alternatives Study (CTAS), General Electric 

Company Final Report 
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Section 1 


SUMMARY 

Cogeneration systems in Industry simultaneously generate electric 
power and thermal energy. Conventional nocogeneration installations use 
separate boilers or furnaces to produce the required thermal energy and 
purchase electric power from a utility which rejects heat to the outside 
environment. Cogeneration systems offer significant savings in fuel but 
their wide spread implementation by industry has been generally limited 
by economics and institutional and regulatory factors. Because of po- 
tential savings to the nation, the Department of Energy, Office of Energy 
Technology sponsored the Cogeneration Technology Alternatives Study (CTAS). 
The National Aeronautics & Space Administration, Lewis Research Center, con- 
ducted CTAS for the Department of Energy with the support of Jet Propulsion 
Laboratory and study contracts with the General Electric Company and the 
United Technologies Corporation. 

4 

OBJECTIVES 

The objective of the CTAS is to determine if advanced technology 
cogeneration systems have significant payoff over current cogeneration 
systems which could result in more widespread implementation in industry 
and to determine which advanced cogeneration technologies warrant major 
research and development efforts. 

Specifically, the objectives of CTAS are: 

1. Identify and evaluate the most attractive advanced energy 
conversion systems for implementation in industrial cogen- 
eration systems for the 1985-2000 time period which permit 
use of coal and coal -derived fuels. 

2. Quantify and assess the advantages of using advanced technology 
systems in industrial cogeneration. 


SCOPE 


The following nine energy conversion system (ECS) types were evaluated in 

CTAS: 

1. Steam turbine 

2. Diesel engines 

3. Open-cycle gas turbines 

4. Combined gas turbine/steam turbine cycles 

5. Stirling engines 

6. Closed-cycle gas turbines 

7. Phosphoric acid fuel cells 

8. Molten carbonate fuel cells 

9. Thermionics 

In the advanced technology systems variations in temperature, pressure 
ratio, heat exchanger effectiveness and other changes to a basic cycle 
were made to determine desirable parameters for many of the advanced 
systems. Since coal and coal-derived fuels were emphasized, atmospheric 
and pressurized fluid bed and integrated gasifiers were evaluated. 

For comparison, currently available non-condensing steam turbines 
with coal-fired boilers and flue gas desulfurization, gas turbines with 
heat recovery steam generators burning residual and distillate petroleum 
fuel and medium speed diesels burning petroleum distillate fuel were 
used as a basis of comparison with the advanced technologies. 

In selecting the cogeneration energy conversion system configu- 
rations to be evaluated, primary emphasis was placed on system concepts 
fired by coal and coal-derived fuels. Economic evaluations were based on 
industrial ownership of the cogeneration system. Solutions to institu- 
tional and regulatory problems which impact the use of cogeneration were 
not addressed in this study. 

Over fifty industrial processes and a similar number of state-of- 
the-art and advanced technology cogeneration systems were matched by 
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General Electric to evaluate their comparative performance. The Indus- 
trial processes were selected as potentially suited to cogeneration pri- 
marily from the six largest energy consuming sectors In the nation. Ad- 
vanced and current technology cogeneration energy conversion systems, 
which could be made commercially available in the 1985 to 2000 year time 
frame, were defined on a consistent basis. These processes and systems 
were matched to determine their effectiveness In reducing fuel require- 
ments, saving petroleum, cutting the annual costs of supplying energy, 
reducing emissions, and improving the industry's return on Investment. 

Detailed data were gathered on 80 process plants with major emphasis 
on the following Industry sectors: 

1. SIC20 - Food and Kindred Products 

2. SIC26 - Pulp and Paper Products 

3. SIC28 - Chemicals 

4. SIC29 - Petroleum Refineries 

5. SIC32 - Stone, Clay and Glass 

6. SIC33 - Primary Metals 

In addition, four processes were selected from SIC22 - Textile Mill Pro- 
ducts and SIC24 - Lumber and Wood Products. The industry data includes 
current fuel types, peak and average process temperature and heat require- 
ments, plant operation in hours per year, waste fuel availability, 
electric power requirements, projected growth rates to the year 2000, 
and other factors needed in evaluating cogeneration systems. From this 
data approximately fifty plants were selected on the basis of: energy 

consumption, suitability for cogeneration, availability of data, diversity 
of types such as temperatures, load factors, etc., and range of ratio of 
process power over process heat requirements. 

Based on the industrial process requirements and the ECS character- 
istics, the performance and capital cost of each cogeneration system and 
its annual cost, including fuel and operating costs, were compared with 
nocogeneration systems as currently used. The ECS was either sized to 
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match the process heat requirements (heat match) and electricity either- 
bought or sold or sized to match the electric power (power match) in 
which case an auxiliary boiler is usually required to supply the re- 
maining heat needs. Cases where there was excess heat when matching 
the power were excluded from the study. With the fuel variations studied 
there are 51 ECS/fuel combinations and o' •£>’ 50 processes to be potentially 
matched in both heat and power resulting in a total of approximately 5000 
matches calculated. Some matches were excluded for various reasons; e.g., 
the ECS out of temperature range or excess heat produced, resulting in 
approximately 3100 matches carried through the economic evaluation. Re- 
sults from these matches were extrapolated to the national level to pro- 
vide additional perspective on the comparison of advanced systems, 


RESULTS 

A comparison of the results for these specific matches lead to the 
following observations on the various conversion technologies: 

1. The atmospheric and pressurized fluidized bed steam turbine 
systems give payoff compared to conventional boiler with 
flue gas desulfurization-steam turbine systems which already 
appear attractive in low and medium power over heat ratio 
industrial processes. 

2. Open-cycle gas turbine and combined gas turbine/steam turbine 
systems are well suited to medium and high power over heat ratio 
industrial processes based on the fuel prices used in CTAS. 
Regenerative and steam injected gas turbines do not appear to 
have as much potential as the above systems, based on GE results. 
Solving low grade coal-derived fuel and NQ X emission problems 
should be emphasized. There is payoff in these advanced systems 
for increasing firing temperature. 

3. The closed-cycle gas turbine systems studied by GE have higher 
capital cost and poorer performance than the more promising 
technologies. 

4. Combined-cycle molten carbonate fuel cell and gas turbine/steam 
turbine cycles using integrated gasifier, and heat matched to 
medium and high power over heat ratio industrial processes and 
exporting surplus power to the utility give high fuel savings. 
Because of their high capital cost, these systems may be more 
suited to utility or joint utility-industry ownership. 


5. Distillate-fired fuel cells did not appear attractive because • 
of their poor economics due to the low effectiveness- of the cycle 
configurations studied by GE and the higher price of distillate 
fuel . 

6. The very high power over heat ratio and moderate fuel effective- 
ness characteristics of diesel engines limit their industrial 
cogeneration applications. Development of an open cycle heat 
pump to increase use of jacket water for additional process heat 
would increase their range of potential applications. 

To determine the effect of the national fuel consumption and growth 
rates of the various industrial processes together with their distribution 
of power to heat ratios, process steam temperatures and load factors, 
each energy conversion system was assumed implemented without competition 
and its national fuel, emissions, and cost of energy estimated. In this 
calculation it was assumed that the total savings possible were due to 
implementing the cogeneration systems in new plants added because of needed 
growth in capacity or to replace old, unserviceable process boilers in the 
period from 1985 to 1990. Also, only those cogeneration systems giving 
an energy cost savings compared with nocogeneration were included in esti- 
mating the national savings. Observations on these results are: 

1. There are significant fuel, emissions, and energy cost savings 
realized by pursuing development of some of the advanced tech- 
nologies. 

2. The greatest payoff when both fuel energy savings and economics 
are considered lies in the steam turbine systems using atmospheric 
and pressurized fluidized beds. In a comparison of the national 
fuel and energy cost savings for heat matched cases, the atmos- 
pheric fluidized bed showed an 11% increase in fuel saved and 60% 
additional savings in level ized annual energy cost savings over 
steam turbine systems using conventional boilers with flue gas 
desulfurization whose fuel savings would be, if implemented, 0.84 
quads/year and cost savings $1.9 bil 1 ion/year. The same comparison 
for the pressurized fluidized bed showed a 73% increase in fuel 
savings and a 29% increase in energy cost savings. 

3. Open-cycle gas turbines and combined-cycles have less wide appli- 
cation but offer significant savings. The advanced residual - 
fired open-cycle gas turbine with heat recovery steam generator 
and firing temperature of 2200 F were estimated to have a potential 
national saving of 39% fuel and 27% energy cost compared to cur- 
rently available residual-fired gas turbines whose fuel savings 
would be, if implemented, 0.18 quads/year and cost savings $0.33 
bill ions/year. 
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4. Fuel and energy cost savings are several times higher when the, 
cogeneration systems are heat matched and surplus power exported 
to the utility than when the systems are power matched. 

Other important observations made during the course of performing 
CTAS were: 

1. Comparison of the cogeneration systems which are heat matched 
and usually exporting power to the utility with the power 
matched systems shows the systems exporting power have a much 
higher energy savings, often reaching two to five times the power 
match cases. In the past, with few exceptions, cogeneration sys- 
tems have been matched to the industrial process so as not to 
export power because of numerous load management, reliability, 
regulatory, economic and institutional reasons. A concerted 
effort is now underway by a number of government agencies, in- 
dustries, and utilities to overcome these impediments and it 
should be encouraged if the nation is to receive the full poten- 
tial of industrial cogeneration. 

2. The economics of industrially owned cogeneration plants are very 
sensitive to fuel and electric power costs or revenues. In- 
creased price differentials between liquid fuels and coal would 
make integrated gasifier fuel cell or combined-cycle systems 
attractive for high power over heat industrial processes. 

3. Almost 75% of the fuel consumed by industrial processes studied 
in CTAS, which are representative of the national industrial 
distribution, have power over heat ratios less than 0.25. As a 
result energy conversion systems, such as the steam turbine 
using the atmospheric or pressurized fluidized bed, which exhibit 
good performance and economics when heat matched in the low power 
over heat ratio range, give the largest national savings. 
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Section 2 


INTRODUCTION 


BACKGROUND 

' Cogeneration is broadly defined as the simultaneous production of 
electricity or shaft power and useful thermal energy. Industrial cogen- 
eration in the context of this study refers specifically to the simul- 
taneous production of electricity and process steam or hot water at an 
individual industrial plant site. A number of studies addressing 
various aspects of cogeneration as applied to industry have been made 
in the last few years. Most of these focused on the potential benefits 
of the cogeneration concept. CTAS, however, was concerned exclusively 
with providing technical, cost, and economic comparisons of advanced 
technology systems with each other and with currently available tech- 
nologies as applied to industrial processes rather than the merits of 
the concept of cogeneration. 

While recognizing that institutional and regulatory factors strongly 
impact the feasibility of widespread implementation of cogeneration, the 
CTAS did not attempt to investigate, provide solutions, or limit the tech- 
nologies evaluated because of these factors. For example, cogeneration 
systems which were matched to provide the required industrial process heat 
and export excess power to the utilities were evaluated (although this 
has usually not been the practice in the past) as well as systems matched 

to provide only the amount of power required by the process. Also, no 
attempt was made to modify the industrial processes to make them more 
suitable for cogeneration. The processes were defined to be represen- 
tative of practices to be employed in the 1985 to 2000 time frame. 
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The cogeneration concept has been applied in a limited fashion to. 
power plants since the turn of the century. Their principal advantage 
is that they offer a significant saving in fuel over the conventional 
method of supplying the energy requirements of an industrial plant by 
purchasing power from the utility and obtaining steam from an on-site 
process boiler. 

The saving in fuel by a cogeneral ton system can be seen by taking 
a simple example of an industrial process requiring 20 units of power and 
100 units of process steam energy. A steam turbine cogeneration system 
(assuming it is perfectly matched, which is rarely the case) can provide 
these energy needs with fuel effectiveness or power plus heat over input 
fuel ratio of 0.85 resulting in a fuel input of 141 units. In the con- 
ventional nocogeneration system the utility with an efficiency of 33% 
requires 60 units of fuel to produce the 20 units of power and the pro- 
cess boiler with an efficiency of 85% requires 118 units of fuel to pro- 
duce the required steam making a total fuel required of 178 units. Thus 

the cogeneration system has a fuel saved ratio of 37 over 178 or 21%. 

In spite of this advantage of saving significant amounts of fuel, 
the percentage of industrial power generated by cogeneration, rather 
than being purchased from a utility, has steadily dropped until it is now 
less than 5% of the total industrial power consumed. Why has this hap- 
pened? The answer is primarily one of economics. The utilities with their 
mix in ages and capital cost of plants, relative low cost of fuel, steadily 
improving efficiency and increasing size of power plants all made it pos- 
sible to offer industrial power at rates more attractive than industry 
could produce it themselves in new cogeneration plants. 

Now with long term prospects of fuel prices increasing more rapidly 

than capital costs, the increased use of waste fuels by industry and the 

need to conserve scarce fuels, the fuel savings advantage of cogenerating 
will lead to its wider implementation. The CTAS was sponsored by the US 
Department of Energy to obtain the input needed to establish R&D funding 
priorities for advanced energy conversion systems which could be used in 
industrial cogeneration applications. Many issues, technical, institutional 
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and regulatory, need to be addressed if industrial cogeneration is to ’ 
realize its full potential benefits to the nation. However, the CTAS 
concentrated on one portion of these issues, namely, to determine from 
a technical and economic standpoint the payoff of advanced technologies 
compared to currently available equipments in increasing the implemen- 
tation of cogeneration by Industry. 

OBJECTIVE, OVERALL SCOPE, AND METHODOLOGY 

The objectives of the CTAS effort were to: 

1. Identify and evaluate the most attractive advanced conversion 
systems for implementation in industrial cogeneration systems 
for the 1985-2000 time period which permit increased use of 
coal or coal-derived fuels. 

2. Quantify and assess the advantages of using advanced tech- 
nology systems in industrial cogeneration. 

To select the most attractive advanced cogeneration energy con- 
version systems incorporating the nine technologies to be studied in the 
CTAS, a large number of configurations and cycle variations were identified 
and screened for detail study. The systems selected showed desirable 
cogeneration characteristics and the capability of being developed 
for commercialization in the 1985 to 2000 year time frame. The advanced 
energy conversion system-fuel combinations selected for study are shown 
in Table 2-1 and the currently available systems used as. a basis of com- 
parison are shown in Table 2-2. These energy conversion systems were then 
heat matched and power matched to over 50 specific industrial processes 
•selected primarily from the six major energy consuming industrial sectors 
of food; paper and pulp; chemicals; petroleum refineries; stone, clay and 
glass; and primary metals. Several processes were also included from wood 
products and textiles. 

On each of these matches analyses were performed to evaluate and 
compare the advanced technology systems on such factors as: 

• Fuel Energy Saved 

• Flexibility in Fuel Use 
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Table 2-1 


GE-CTAS ADVANCED TECHNOLOGY COGENERATION ENERGY CONVERSION SYSTEKS MATCHED 


TO FUELS 

Steam Turbine 

Coal 

AFB* 

Coal Derived Liquids 
Residual Distillate 

Yes 

Pressurized Fluid Bed 

Yes 

— 

... 

Gas Turbine 

Open Cycle-HRSG 

— - 

Yes 

Yes 

Regenerative 

— 

... 

Yes 

Steam Injected 

... 

Yes 

... 

Combined Gas Turbine/Steam 
Turbine Cycle 

Liquid Fired 

... 

Yes 

— 

Integrated Gasifier 

Combined Cycle 

Yes 

— 

••• 

Closed Cycle-Helium Gas Turbine 

AFB 

— 

... 

Thermionic 

HRSG 

FGD* 

Yes 

— 

Steam Turbine Bottomed 

FGD 

Yes 

— 

Stirling 

FGD 

Yes 

Yes 

Diesels 

Medium Speed 

— 

Yes 

Yes 

Heat Pump 

... 

Yes 

Yes 

Phosphoric Acid Fuel Cell Reformer 

— 

— 

Yes 

Molten Carbonate Fuel Cell 

Reformer 

— 

— 

res 

Integrated Gasifier 

HRSG 

res 



Steam Turbine Bottoming 

Yes 

... 

— 


* AFB - Atmospheric Fluidized Bed 
FGD - Flue Gas Desulfurization 



• Capital Costs 

• Return on Investment and Annual Energy Cost Saved 

• Emissions 

• Applicability to a Number of Industries. 

These matches were evaluated, both on a specific process site basis, 
and on a national level where it was assumed that each ECS is applied 
without competition nationwide to all new' applicable industrial plants. 

Because of the many different types of conversion systems studied 
and myriad of possible combinations of conversion system and process 
options, key features of the study were: 

t The use of consistent and simplified but realistic characteri- 
zations of cogeneration systems 

• Use of the computer to match the systems and evaluate the 
characteristics of the matches. 

A major effort was made to strive for consistency in the performance, 
capital cost, emissions, and installation requirements of the many ad- 
vanced cogeneration energy conversion systems. This was accomplished first 
by NASA-LeRC establishing a uniform set of study groundrules for selection 
and characterization of the ECS's and industrial processes, calculation of 
fuel and emissions saved and analysis of economic parameters such as level- 
led annual energy cost and return on investment. These groundrules and as 
sumptions are described in Section 3. Second, in organizing the study, 
as shown in Figure 2-1, GE made a small group called Cogeneration Systems 
Technology responsible for establishing the configuration of all 
the ECS's and obtaining consistent performance, cost and emission 
characteristics for the advanced components from the GE organizations or 
subcontractors developing these components. This team, using a standard 
set of models for the remaining subsystems or components, then prepared 
the performance, capital costs, and other characteristics of the overall 
ECS's. As a result, any component or subsystem, such as fuel storage and 
handling, heat recovery steam generator or steam turbine, appearing in 
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Figure 2-1. GE-CTAS Project Organization 


more than one type ECS is based on the same model. This method reduces 
the area of possible inconsistency to the advanced component which, in 
many ECS's, is a small fraction of the total system. The characteri- 
zation of the ECS's is described in Sections 5 and 6. The functions of 
obtaining consistent data on industrial processes from the industrial 
A&E subcontractors was the responsibility of the Industrial Applications 
Technology group and is described in Section 4. Matching of the ECS's 
and processes and making the overall performance and economic evaluations 
and comparisons was the responsibility of Cogeneration Systems Criteria 
and Evaluation, the methodology of matching the cogeneration systems is 
detailed in Section 8, the results of the performance analysis in Section 
9, economic analysis in Section 10, the national savings in Section 11, 
and overall results and observations in Section 12. 
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Section 12 


This volume contains a description of the computer system analysis 
and the final version of all the principal computer analysis reports pre- 
pared on the GE-CTAS. The computer system analysis section discusses 
how the computer system was used in this study and describes the Indus- 
trial process, energy conversion system performance and capital cost 
and economic data bases. The computer program logic and system flow 
charts are described where necessary and the system output reports are 
discussed. Part I of the computer reports uses a coal -fired process 
boiler with flue gas desulfurization as the nocogeneration system base 
of comparison except for processes with small steam requirements and 
Part 2 uses a residual -fired process boiler as the nocogeneration base. 
These reports contain an Immense amount of data on fuel consumption, fuel 
saved and economics of the ECS's matched to the various Industrial pro- 
cess and serve as a consistent data base not only for the evaluations 
performed during CTAS but for future studies. 

COMPUTER SYSTEMS ANALYSIS & OUTPUT REPORT DESCRIPTIONS 

INTRODUCTION 

The computer system designed for CTAS was ustd extensively for the 
analysis of all cogeneration options addressed in the study. The ob- 
jective of this section is to describe how the computer system was used 
in this study. In the discussion that follows the process and economic 
data bases are described, the computer program logic and system flow 
charts are described where necessary, and typical reports are shown. 

INDUSTRIAL PROCESS DATA BASE 

An extremely large volume of data was gathered during the industrial 
process characterization. The computer system flow chart for handling 
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the process data is shown in Figure 12-1. Specific items (Table 12-1) 
needed for the systems analysis were extracted from this data and entered 
into the process data base using the form shown in Table 12-2, 

Creating and Updating 

The computer program NEWPROC creates the data base by using questions 
and answers at a timesharing terminal . Updates to the data base utilize 
the same input form (Table 12-2) and are processed through program CHGPROC. 
This results in specific changes to specific processes. The output of 
this program contains only those process descriptions updated so that the 
updated processes may be verified before merging with the entire data base. 
Program PROCMAS updates each process with a general change. 

Reports From Process Data 

Two reports are generated from the process data base. Program GEN2.1 
generates a detailed report of all data stored for this process. Figure 
12-2 shows a typical page from this report. This program (GEN2.1) operates 
on the entire data base or on a portion of the data base containing only 
those processes recently updated. 

Program GEN2.2 generates a summary report of the process data to be 
used in matching the ECS performance curves. Figure 12-3 shows one page 
of this summary report. The contents of this report are described in 
Table 12-3. This program reads a file created by a program (BART) that 
reads the process data base, accesses the steam tables and generates the 
reduced process data file for ECS matching. The computer process data file 
used in preparing the computer reports in this volume is shown in Table 
12-4. 
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/TSK2/ 

NEWPROC 


/TSK2/ 

BARI 

(averages) 


RPRT1 


/TSK2/ 
GEN 2.1 


SAVE 4 ^ 
DATALL* I 

RPRT1 /TSK2/ 
DATALL 




/TSK2/ 

DATMNT 

CHGPROC 



/TSK2/ 

DATAVG 


TO TASK 
3 



/TSK2/ 
GEN 2.2 


RPRT2 


LIST 



REPORT 2.1 




RPRTl 


RPRTl 


OLD DATALL# OLD RPRTl 

RPRTl SAVE datal: 

RESAVE DATALL 


RPRT2 


T LIST 

REPORT 2.2 
SUMMARY 


Figure 12-1. Industrial Process Data Handling - Data Base Creating, Updating 
and Reporting 
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Table 12-1 

CONTENTS OF CTAS INDUSTRIAL PROCESS DATA BASE 

SIC Code. 

Process Description. 

Product. 

Plant Size. 

Steam Requirements (maximum of 3): flow, psig, % return, temperature of 

return. 

Other Heat to Process: Description, Btu/hr, temperature. 

Operational Time: Hr/yr. 

Large Horsepower Loads: Number, horsepower, type drive. 

Waste Heat Streams (maximum of 3): Type, flow, temperature, service. 

Fuel: Type and quantity (maximum of 2). 

By-Product Fuel: Type and quantity. 

Number of New Plants. 

Process Status. 

Anticipated Changes. 

Plant Size in 1978 and 2000. 

Economic Criteria for Investment and Hurdle Rate. 

Industrial Investment Level in 1985 to 2000. 

National Capacity in 1978 and 2000. 

National Energy Consumed in 1978, 1985 and 2000. 

Cost of Energy as Percent of Operating Cost. 
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Table 12-2 

CTAS PROCESS DATA INPUT FORM 


SIC Code 

Process # 

CHANGE CODE 

| Description 
)Plant size 
IP lan t UM 


)KWAVG, KWPEAK 

kSteam Loads 
rlow , PSIG , % , Temp . 


1 . 

2 . 

3. 



Other : Type , BTU , Temp 
perating Kours/Yr 
Large HP:#, Total, Type 
Waste Heat: Type, Flow, T,Serv 


» 

> 

9 
m 9 

9 , 

9 


9 

9 

9 


9 

9 



! f 

• 



T,Serv 1. 

9 


. - 


2 . 

3. 


(jo) Fuels: Type, Qty 


1 . 

2 . 

3. 


Number New Plants 

Economic Criteria 

ROI 

Capital Invest :$, a10** 

Old or New 


National Capacity : 78, 2K,UM 

Process Changes 

Growth (%) 

National Energy : 7 8,85, 2K 
Plant Size:78,2K,UM 
Cost of Electricity 

^^Ends this process « writes 


(Btu/hr*l 0**12) 
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oi«' rot)?, quality 


DAT* 11/10/7* Title 17. M 
IIU AOV DCS I OH CHON 


i e c a. 


— ETXI~ntBiirmTOrFHBCE39 BXTJTQWK "INFORMATION" 


•ic com ton 

"PROCESS V 


process hscaittion meat-packino prooucts meat-laro 


ioo TPO 


•VtTin LOADS 

KILOWATTS AVO 1040 KILOWATTS TEAK *330 


STEAM REDUIRENEHTS«PROCESS*HEATINO« 
FLOW PERCENT TEMP 

U'IM~TCIV RE YUAN Rtf UAH 

io«*s 

I. 24. IS. to. ISO. 


FUELS -PROCESS 'PLANT 'STATUS 


ECONOMIC-NATIONAL FACTOW 


FUEL MILLIONS OTU/MS 

"1VPE — QUANT IT? 


"SECONDARY — “"OTHER 
•r- product o 


OTHER HEAT TO PROCESS 
"BlRtcT 

MILLIONS OF BTU/HR t. 

TEMPERATURE SOP. 

OPERATIONAL HOURS PER YEAR tlOO 

LAROE HORSEPOWER LOADS 


TOTAL HP 320 

TYPE ORIVE MOTOR 

W ASTE HEAT STREAMS __ 

FLOW TEMP SERVICE 
TYPE LS/HR 
»0«»S 

rrrAin iwv — a os . rsutr- 

t. VAPOR 34. 200. COOK 

" "i.air ir — an . “socket 


NUSCR OF NEW PLANTS 

HRarmTQF BC« 


ANTICIPATED PROCESS CHANOES 


PLANT SIZE TPO 


ECONOMIC CRITERIA ORHS 

EXPECTED SOI 0. 0 

INVESTMENT LEVEL R 

ISS3-2000* R 

• SILLIONJi at: SCO 


NATIONAL CAPACITY 


MILLIONS OP TPV 


NATIONAL ENCNOT CONSUME! 
TRILLIONS STU PER YEAR I 


"If 17000 I 


COST OP EHEROV AS S 

OF OFCTATIHO COST — 


Figure 12-2. Typical Data Base Report 
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OATH II/III//II THE 0.15 GENERAL ELECTRIC CO. 

IftSE-AOV. OHS I ON ENGH. COOENERATIOM TECHNOLOGY 

ALTERNATIVES STUDY ICTASI 

SUMMARY OF DATA USED FOR 
ENERGY CONVERSION SYSTEM MATCH INO 
IN TIIE 

LUMBER AND N«mO PRODUCTS 
INDUSTRY 


SIC. 

PlIDC 

. PROCESS 

PROCESS 

PROCESS 


PONER 

Load 

Cll)E 

NO. 

DESCRIPTION 

PONEII 

MEAT TEMP 


/HEAT 

FACTOR 




MNE 

MRTU 

MRTU 

F 

F 

RATIO 

IIKS/YR 





/III! 

/HR ■ 

PEAK 

AVO 

. 


2421 

1 

SOFTHOOO-I.UM 

1 .500 

5.123 

30. 

353. 

353. 

0.17 

4000 

24 16 

I 

SOFT-PLYNIM© 

3.000 

10.245 

75. 

406. 

406. 

0.14 

6000 

2492 

1 

PARTICLE-UOA 

5.000 

17.075 

37. 

406. 

406. 

0.46 

0000 


PAGE 3 


PRIMARY 

FUEL 


0 

0 

NAT-GAS 


Figure 12-3. Typical Summary Data by SIC Code 
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Table 12-3 


CONTENTS OF EXTRACT OF PROCESS DATA BASE FOR ECS MATCHING 

SIC Code 
Process Number 
Process Description 
Process Power Requirements 
Process Heat Requirements 
Operational Hours Per Year 
Primary Fuel 

By-Product Fuel Type and Quantity* 

Hot Water Requirements* 

* Added directly to programs later as needed. 


ECONOMICS DATA BASE 

The Economics Data Base is developed in three steps: 

1. Fuel savings evaluation 
•2. Capital Cost estimating 

3. Return on Investment (ROI) and Level ized Annual Energy Costs 
(LAEC) analysis 

The computer system flow chart for steps 1 and 2 is shown in Figure 12-4. 
Fuel Savings Analysis 

The first step in establishing the economics data base is matching 
each process against each potential ECS-fuel combination (computer pro- 
gram MAPANL). (Each match of a process and ECS-fuel combination is called 
a case. ) 
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Table 12-4 


SELECTED INDUSTRY PROCESSES & SUMMARY OF ENERGY REQUIREMENTS 


By- 

Product or 
Haste 


SIC Code 

Process 

No. 

Description 

Process Electric 
Power 

Process 

Steam 

MBtu/ 

hr 

S Hot 
Hater 

Temperature 

°F °F 

Peak Avg. 

Power 

/Heat 

Ratio 

Load 

Factor 

hrs/yr 

Primary 

Fuel 

Fuel 

Avail 

MBtu/ 

hr 

MH e 

MBtu/ 

hr 

20 FOOD AND KINDRED PRODUCTS 











2011 

1 

Meat-Packing 

1.940 

6.625 

24 

40 

250 

250 

0.28 

2100 

Gas 


2026 

1 

Fluid Milk 

1.310 

4.474 

11 

50 

250 

250 

0.41 

2100 

Gas 


2046' 

1 

Wet Corn Hilling 

28.500 

97.327 

659 


250 

250 

0.15 

6600 

Gas 


2063 

1 

Beet Sugar Refining 

4.700 

16.050 

301 


250 

250 

0.05 

2800 

Gas 

76.47 

2082 

1 

Malt Beverage 

6.040 

20.627 

86 

60 

250 

250 

0.24 

6600 

Gas 


22 TEXTILE MILL PRODUCTS 











2260 

1 

Textile Finishing 

6.200 

21.173 

158 


341 

331 

0.13 

6240 

Coal 


24 LUMBER AND HOOD PRODUCTS 











2421 

1 

Soft Hood-Lumber Sawmill 

1.500 

5.123 

30 


353 

353 

0.17 

4000 

Bark-Sawdust 

41.2 

2436 

1 

Soft Hood-Plywood/Veneer 

3.000 

10.245 

75 


406 

4C6 

0.14 

6000 

Bark 

100.0 

2492 

1 

Particle Board 

5.000 

17.075 

37 


406 

406 

0.46 

8000 

Natural Gas 

41.2 

26 PAPER ALLIED PRODUCTS 











2621 

2 

Bleached Kraft 

50.000 

170.750 

780 


366 

340 

0.22 

8400 

Coal 

353 

2621 

4 

Unbleached Kraft 

29.000 

99.035 

610 


366 

328 

0.16 

8400 

Coal 

259 

2621 

6 

Neutral Sulfide Semi chemical 

20.000 

68.300 

307 


366 

345 

0.22 

8400 

Coal 


2621 

7 

Thermo-Mechanical Pulping 

31.300 

106. 889 

183 


366 

355 

0.58 

8400 

Coal 


2621 

8 

Haste Paper 

15.000 

51.225 

224 


366 

355 

0.21 

8400 

Coal 


28 CHEMICAL S ALLIED PRODUCTS 











2800 

1 

Small Integrated Power Plant 

32.500 

110.923 

1100 



366 

0.101 

8760 



2800 

2 

Medium Integrated Power Plant 

77.200 

263.484 

1054 



366 

0.25 

8760 



2800 

3 

Large Integrated Power Plant 

97.200 

331.744 

947 



366 

0.35 

8760 



2812 

1 

Chlorine - Caustic Sods 

120.000 

409.800 

265 


338 

311 

1.55 

8500 

Any 


2813 

1 

Cryogenic Oxygen 

34.000 

116.110 

0 


0 

0 

999.99 

8400 

Electric 


2819 

1 

Alumina 

30.290 

103.440 

980 


495 

434 

0.11 

8136 

Coal -Oil 


2821 

2 

Vinyl Chloride 

4.000 

13.660 

207 


422 

373 

•0.07 

8300 

Gas 


2821 

3 

Low Density Polyethylene Resin 

55.000 

187.825 

16 


448 

448 

11.74 

7900 

Any 




Table 12-4 (Cont'd) 


SELECTED INDUSTRY PROCESSES & SUMMARY OF ENERGY REQUIREMENTS By- 


SIC Code 

Process 

No. 

Description 

Process Electric 
Power 

MW MBtu / 

e hr 

mS* la*nUa. 

MBtu/ l Hot "F °F 

hr Water Peak Avq. 

Power 

/Heat 

Ratio 

Lead 

Factor 

hrs/yr 

Product or 
Waste 
Fuel 
Avail 

Primary MBtu/ 

Fuel hr 

28 CHEMICAL & ALLIED PRODUCTS (Cont'd) 










2822 

1 

Styrene-Butadiene Rubber 

7.500 

25.612 

35 

338 

338 

0.73 

7900 

Any 


2824 

1 

Polyester Fibre 

32.000 

109.280 

30 

406 

406 

3.64 

7900 

Gas-011 


2824 

2 

Nylon Fibre 

11.000 

37.565 

23 

274 

274 

1.63 

8760 

Any 


2865 

2 

Cumene-Benzene 

0.600 

2.049 

0 

0 

0 

999.99 

8400 

Gas-011 


2865 

3 

Phenol /Acetone 

6.000 

20.490 

300 

489 

398 

0.07 

8200 

Any 


2865 

4 

Ethylbenzene 

0.700 

2.390 

220 

489 

489 

0.01 

7900 

Oil-Gas 


2869 

1 

Methanol Synthesis 

1.500 

5.123 

133 

574 

538 

0.04 

7880 

Feedstock 

352.9 

2869 

4 

Ethanol 

3.300 

11.270 

400 

460 

460 

0.03 

7900 

Gas-Oil 

70.6 

2873 

1 

Ammonia Synthesis 

3.500 

11.952 

640 

598 

598 

0.02 

8400 

Gas-Oil 


2874 

1 

Phosphoric Acid 

4.000 

13.660 

92 

353 

292 

0.15 

7900 

Gas-011 


2895 

1 

Carbon Black 

4.000 

13.660 

20 

298 

298 

0.68 

7900 

Oil-Gas 


29 PETROLEUM REFINING 










2911 

1 

Small Refinery 

14.000 

47.810 

375 

470 

389 

0.13 

8760 

011-Der 


2911 

2 

Medium Refinery 

52.000 

177.580 

1333 

470 

395 

0.13 

8760 

Oil-Der 


2911 

3 

Large Refinery 

126.000 

430.290 

3042 

470 

385 

0.14 

8760 

on 


32 STONE, CLAY AND GLASS 










3211 

1 

Flat-Glass 

5.600 

19.124 

0 

0 

0 

999.99 

7500 

Nat-Gas 


3221 

1 

Glass Containers 

5.100 

17.416 

0 

0 

0 

999.99 

7500 

Nat-Gas 


3229 

1 

Press-Blown Glass 

1.100 

3.756 

0 

0 

9 

999.99 

7500 

Nat-Gas 


3241 

1 * 

Cement 

20.316 

69.379 

0 

0 

0 

999.99 

7920 

Coal 


33 PRIMARY METALS 











3312 

1 

Specialty Steel 

60.000 

204.900 

93 

448 

446 

2.20 

6700 

Nat-Gas 


3325 

1 

Integrated Steel 

280.000 

956.200 

912 

448 

445 

1.05 

8400 

Cok-Coal 

529.4 

3325 

4 

Mini-Steel 

40,000 

136.600 

91 

448 

446 

1.50 

6700 

Nat-Gas 


3331 

1 

Copper-Fire Smelted 

24.800 

84.692 

0 

0 

0 

999.99 

8400 

Oil 


3331 

4 

CopperAnode Smelted 

10.100 

34.491 

40 

364 

364 

0*86 

7620 

on 


3334 

1 

A1 uml nun 

.756.000 2581.740 

0 

0 

0 

999.99 

8760 

Oil 




ECS Characteristics Table 


The data for each ECS is described in Table 12-5 and reported in 
Figure 12-5. A glossary of the ECS abbreviations used on this figure 
and the computer output reports is shown in Table 12-6. Process tem- 
peratures that exceeded the highest allowable temperature for the ECS 
were deleted from the economic data base during capital costing. All 
cases where the power generated on-site was lower than the minimum size 
for the ECS were flagged but not deleted. 

Report 5.1 - Fuel Savings Evaluation Program MAPANL . For every process 
a nocogeneration base case consisting of an on-site process boiler sup- 
plying all process heat and a utility supplying all process power is 
established. For each cogeneration case the ECS is matched to the pro- 
cess in two ways: a power match and a heat match. In the power match 
case, the ECS is required to generate all process power, completely re- 
placing the utility. The heat generated by this match is then used to 
satisfy process heat requirements. If insufficient heat is generated 
by the ECS an auxiliary boiler is added to make up the deficiency. If 
excess heat is generated the match is flagged and deleted during capital 
costing. 

In the heat match case, the ECS is required to supply all process 
heat. Power generated in this match replaces utility power. If excess 
power is generated, it is exported to the grid. (In this case a new 
equivalent nocogeneration case requires that the utility be evaluated as 
if it were generating as much power as the ECS In this heat match case 
(all process power plus all power exported).) If insufficient power is 
generated, the shortfall is purchased from the utility. The methodology 
for this matching is shown in Figure 12-6. 

Almost 7200 cases were evaluated and for each case detailed fuel usage 
reports, entitled Report 5.1: Fuel Energy Saved by Process and ECS, were gen- 
erated. A sample page from this report is shown in Fig. 12-7. The complete 
Report 5.1 is included in Volume VI, Part 1, and the results, since they are 
in Btu/hr, apply to both the coal -fired nocogeneration process boiler case 
as shown in Part 1, and the oil-fired nocogeneration base case as shown in 
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Table 12-5 j 

i 

CONTENTS OF ECS CHARACTERISTICS TABLE j 

ECS number f 

Short ECS Description ! 

Long ECS Description 

Minimum Size - MW (for information only) 

Maximum Size - MW (for information only) j 

Expected Date of Commercialization (for information only) 

Fuel Options 

PTR * Petroleum based 

Coal * Coal based 

D * Distillate 

R * Residual 

F = Coal with flue gas desulfurization (FGD) 

A = Coal with atmospheric fluidized bed (AFB) 

P * Coal with pressurized fluidized bed (PFB) j 

X = Plain Coal 

* 

If a "Y" appears under these options it means that fuel can be used in 
that ECS. An "N" means it cannot be used. 

Heat Equation 

The factors A^ , B-j , and C-j in the table are used in the following equation 

to determine the fraction of fuel that is converted to heat: ] 

A-j + B-j * (Temperature) + C, * (Temperature) j 

I 

Power Equation 

The factors B 2 , and are used in the following equation to determine 
the fraction of fuel that is converted to electric power: 

• o 

A 2 + B 2 * (Temperature) + C 2 * ( Temperature r 

Maximum and Minimum Temperatures for Application of this ECS 
Date Revised. 
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Figure 12-5. Energy Conversion System Characteristics 


12-15 


Table 12-6 


GLOSSARY OF ABBREVIATIONS 
ENERGY CONVERSION SYSTEMS (ECS) AND FUELS 


ECS - Fuel 
Abbr ev iation 

STMMI-Coal F 
STHUI-Coal A 
51MI41-Residual 

STHCiSS-Coal F 
SIH0B8-Coal A 
STM0S8- Residua I 
PFBSTN 

TISTMT-Codl F 
TISTMT-Rusldual 
IIIIRSG-Coal F 
TIIIRSG-Res Idual 
ST 1 HI- Coal 
STIRL-Kcsidua) 
STIRl-Dlstlllate 
HEGTBS-Coal A 
HtGTbO-Coal A 
IIEGTO-Coal A 
FCHCCL-Coal 
FCSTCl-Coal 
I CHCDS-Dlstl 1 late 
FCPADS-Dls tillate 
GTSOAR-Res idual 
GTSOAD-Distillate 
GlACGB-ResIdualH) 
GTAC1 2-Res idual 
GTACI 6-Res Idual 
GTUCI 6-Res Idual 
CCl 622-Residual 
CCl 222-Residual 
CC0322-Res idual 
CC1626-Resldual 
IG GT ST-Coal 
ST1G1 5-Res idual 
STIGIO-Resldual 
STIGIS- Residual 
GTRAOB-OlstlUate 
G1RA12-Dlstlllate 
GTRAl 6-Distillate 
afR2(ie-Dlstlllate 
GlR212-DlstlUate 
GfR216-Distl11ate 
GIRUOB-Olstlllate 
GTRU1 2-Distillate 
GTRIilS-Oistlllate 
G1R3QB-Dlstlllate 
GIR31 2-3-01 st I llate 
GTR316-3-Dlstillate 
OFSOAl-3-Ois til late 
bESOA I -3-Res Idual 
DESADiil -3-Res Idual 
OEIiTf'H-ResIdual 


ECS TYPE 

Steam Turbine 


PFB Steaa Turbine 
Themionic-Steaa Turbine 

* mu 

Tiieratonic and HRSG^I 

M MM 

Stirling Engine 


DESCKiPTlOH 

Throttle P-146S psla; T-1000°F 


P*865 psla; T-825°F 


Gas Turbine 


T-10OO°F 


Steaa Turbine P=1465 psla, T-IOOQ F 


Hellua « T*1472°F 


Closed Cycle Gas Turbine Hellua a T-1500°F; Regen. Eff.*85X 

■ • • • « 

• • • • ■■01 

Fuel Cell, Molten Carbonate, IJRSG 
" ' * ’ , Steaa Turbine P-1465 psla; .T-1000°F 

’ * ■ • , HRSG 

■ “ , Phosphoric Acid, HRSG 

Gas Turbine ACU) with HRSG. P/P-10. T-1760°F 

* " ■ ■ ■ ■ >2000°F 

“ * “ " * . P/P-8 . T-2200°F 

■ " “ " * , P/P-12, T-2200°F 

" * * . " * . P/P»16, T-2200°F 

* ■ WCl 3 * * • T*260O°F 

Coablned Cycle. AC, P/P-16. T-2200; STM TURB P-865, T-B2S°F 

“ " “ P/P-12, * * ■ P-1465. T-1000°F 

■ * " P/P-8, ■ ... 

■ ■ . WC. P/P-16, T-2600; * 

" ■ , AC, P/P-12, T>2100; “ 

Steaa Injected Gas Turbine. AC, HRSG, P/P-16, T-2200, 15* Super. Steaa 

» * • ■ Bill* "10X" " 

* ! 10* Sat. 

Gas Turbine, AC, u/HRSG, Reg. Eff.-BS*, P/P-8, T-22O0°F 
. . * . . . . t p/p-12, • 

* * ■ “ * * " . P/P-16, * 

■ ■ • « « « -601. P/P-8, 

. . . . . . . t p/p, 1 2 > . 

. P/P-16. * „ 

■ * . WC, * * ■ -B5X, P/P-B ,T«2600°F 

. . . . . . . > P/P ,, 2> . 

, P/P-16, ■ 

" * ... « 60X> p /p , 8 . 

* • ■ “ 1 * * . P/P-12, ■ 

* * . P/P-16, ■ 

Medina Speed Diesel -aith 175°F Jacket Water 


FUEL 1 UTILTjATIOM SYSTEM 

Coal-Flue Gas Desulfurization 
Coal-Atmospheric Fluidized led 
Residual-Petroleua or Coal Derived 
Coal-Flue Gas Desulfurization 
Coal-Ataospherlc Fluidized led 
Residual-Petroleua or Coaf Derived 
Coal-Pressurized Fluidized led 

Coal -Flue Gas Desulfurization 
Residual-Petroleua or Coal Derived 
Coal-Flue Gas Desulfurization 
Residual-Petroleua or Coal Derived 
Coal-Flue Gas Desulfurization 
Residual-Petroleua or Coal Derived 
Distillate- " ■ • 

Coal-Ataosgheric Fluidized Bed 

mm mm 

Coal-Integrated Gasifier 
■ • • 

Dlsttllate-Petroleua l Coal Derived 


Residual - 
Distillate- 
Residual - 


Coal, Integrated Gasifier 
Residual-Petroleua or Coal Der 


Distillate, 


« 25CPF ■ 


Residual, * 


* w/Vapor Compression Heat Puap 


ECS S TATUS 

Performance (State of 
Characteristics Art or 


Humber 

Advanced) 

1 

SOA 

1 

ADV 

1 

SOA 

2 

SOA 

2 

ADV 

2 

SOA 

3 

ADV 

4 

ADV 

4 

ADV 

S 

ADV 

5 

ADV 

6 

ADV 

6 

ADV 

6 

ADV 

7 

ADV 

8 

ADV 

9 

ADV 

10 

ADV 

11 

AO V 

46 

ADV 

4S 

ADV 

13 

SOA 

32 

SOA 

14 

ADV 

IS 

ADV 

16 

ADV 

17 

ADV 

19 

ADV 

20 

ADV 

21 

ADV 

18 

ADV 

12 

ADV 

22 

ADV 

23 

ADV 

24 

ADV 

33 

ADV 

34 

.ADV 

35 

ADV 

36 

ADV 

37 

ADV 

38 

ADV 

39 

ADV 

40 

ADV 

41 

ADV 

42 

ADV 

43 

ADV 

44 

ADV 

29-31 

SOA 

29-31 

SOA 

25-27 

ADV 

28 

ADV 


(1) HRSG - Heat Recovery Steaa Generator 

(2) AC - Air Cuoled 


8€ - Water Coaled , 

Detailed analysis of the effect of cycle variations on staple, steaa injected and regenerative gas 
turbines and coablned cycles arc shorn In Voluae VI - Computer Data. 
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Figure 12-6. CTAS Matching of Process Model to Energy Conversion Systems Performance Map: 




Figure 12-7, Fuel Energy Saved Report 























Part 2. This report Is organized by industrial process; e.g., Indus- 
try 20461, a wet corn milling process, and then data for each ECS-fuel 
combination and both power and heat matches. The first line listed in 
each process Is for the nocogeneration matched to the process. 

The Report 5.1 heading on each page gives data on the industrial 
process being matched including waste fuel which is available to the ECS 
from the process. The column headed "Waste Fuel Used" shows the actual 
amount of fuel used in the ECS. "AUX PROCESS BOILER" is the process or 
auxiliary boiler fuel. All of the fuel columns except "Waste Fuel Use" 
give the combined total of fossil and waste fuel. The fuel energy saved 
ratio, "FESR" , which is equal to total nocogeneration fuel minus cogen- 
eration fuel all divided by the total cogeneration fuel shown in the "NET 
TOTAL + UTILITY" column. In a heat match case where excess power is 
exported to the utility (indicated by a negative value for "UTILITY FUEL 
USED") the absolute value of this displaced utility fuel must be added 
to both nocogeneration and cogeneration "NET = TOTAL + UTILITY" fuel 
values in calculating the FESR. The values given in the columns labelled 
"POWER FACTOR" and "HEAT FACTOR" did not prove useful in the study. A 
1 in the fail column indicates that the ECS cannot supply heat at the 
required temperature and a 10 indicates that the ECS is outside the size 
range for which the cost data is considered accurate. 

Report 5.3 - Capital Cost Estimating 

The second step in establishing the economic data base is capital 
cost estimating for each case that was not previously flagged for having 
exceeded the temperature limits of the ECS or for having excess heat 
generated. 

Component Cost Table . The Component Cost Table, Figure 12-8, contains 
all major components used in each ECS. A component may be part of many 
different ECS's, but it occurs only once on this table. This provides 
a consistent estimate for that component independent of ECS application. 
The component cost table is described in Table 12-7. A list of the com- 
ponents making up each on-site nocogeneration or cogeneration system 
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Table 12-7 


CONTENTS OF COMPONENT COST TABLE 

Island Number: 

Groups components into specific costing areas. 

Component Number: 

Unique number assigned to this component. 

Component Name: 

For information only. 

Unit of Measure: 

Determines basis for cost function. 


1 = millions Btu/hr 


2 = Megawatts. (This code is an indicator and for 
special components may be over- 
ridden in COSTANL.) 

Minimum & Maximum 

Size: In the same units as the unit of measure. 

When the maximum size is exceeded, multiple 
units are used. When unit is below minimum, 
no special actions are taken. 

Component Cost: 

Cost of major component (a function of size). 

Material Cost: 

Cost of installation material as a fraction of com- 
ponent cost (a function of size). 

Labor Cost: 

Cost of installed labor as a fraction of component 
cost (a function of size). 


ECS- fuel type Is contained in Component Logic Table included in the 
computer program. When a component is to be costed and its size has 
been determined in terms of Units of Measure, its cost as an exponen- 
tial function of size is calculated from the data in Figure 12-8 Com- 
ponent Cost Table. For example, if the component list called for a 
"COMP" 101, a residual-fired state-of-the-art gas turbine, "GTSOAR" 
and the matching routine called for a size of 50 MW, the component 
equipment cost is: 



where 

X = 
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% g 

C MIN = con, P onent cost ^ or min 51 ze s $2.28x10 
C MAX = com P onent cost f° r max size ® $1 4 . 75x1 0 6 

S MIN = n,in s * ze = 10 MW 

S MAX = maX siZe ~ 100 MW 
S = size to be costed = 50 MW 

6 ( 50\ ^ ^ 

C = component equipment cost = 14.75x10 Ijqq] 

or 


$8 .41x1 0 6 
$ 1 68 / kW 


The fraction, fm, of the equipment cost that is installation material cost 
is also assumed to vary exponentially with size and in the above example 
is : 



and the installation material cost -■ . 111x8. 41x1 0 6 = $0,931x10^. In 
a similar fashion, the fraction, f^, of the equipment cost that is 
installation labor is: 



and the installation direct labor cost - . 065x8. 41xl0 6 = $0.550xl0 6 . 

The indirect labor field cost is 0.9 times the installation direct labor 
or 0.9x.550xl0 6 = $0.495xl0 6 . 
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Cost Analysis Program - COSTANL . The Component Cost Table and Component 
Logic Tables are used in program COSTANL to update the economic data 
base with the total installed capital cost. A sample page from a Report 
5.3 cost report generated in this program is shown in Figure 12-9. 

For each case the Component Logic Table is Interrogated and each 
component specified is sized and costed as shown above. Requirements 
that exceed the component maximum size result in multiple units of that 
component. The special logic indicators direct the program to specific 
equations for sizing components, such as heat recovery steam generators 
and prime movers. Fuel handling systems and boilers are selected, as 
required, to be compatible with the fuel used on-site. Indirect costs 
are added to the total direct costs to give the total installed cost. 

Report 5.3: Capital Costs by Island for Selected Process-ECS Matches 

is contained in Volume VI, Part 1. Table 12-8 shows the cogeneration ECS- 
process matches which were selected as representative by NASA and GE and 
included in the report. At the beginning of each process matched, a 
nocogeneration coal -fired process boiler capital cost by Island break- 
down is included. The capital costs of all matched systems was calculated 
but only the total costs are shown in Reports 5.2 and 5.4 with the coal- 
fired nocogeneration matches in Volume VI, Part 1, and for oil-fired 
nocogeneration in Part 2. 

Report 5.4 - Return on Investment (ROI) and Level ized Annual Energy Costs 
(LAEC) Analysis 

The third and last step in developing the economic data base is the 
calculation of the percentage Return On Investment (ROI) and Level ized 
Annual Energy Costs (LAEC). The computer system flow chart for step 3 is 
shown in Figure 12-10. These calculations use data already in the eco- 
nomics data base, such as the capital costs and the on-site fuel use, 
power generation, power requirements and auxiliary boiler requirements. 

Economic groundrules used in this calculation are shown in Table 

12-9. 
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GENERAL ELECTRIC COMPANY 


DATE 03/31/79 
1 SE-PEO ADV. DES. ENGRG. 


COGENERATION TECHNOLOGY 
REPORT 8. 

CAPITAL COSTS BY ISLAND FOR 

ALTERNATIVES STUDY 
3 

t SELECTEO PROCESS -ECS MATCHES 


PROCESS 201 1 1 

ECS 0EADV3 PROCESS 

DIE3EL-ADVANCED-3 

MEGAWATTS 1.94 PROCESS TEMP. 280. PROCESS HEAT ( BTU» 1 0* *6 ) 

SITE FUEL* RESIDUAL COGEN FUEL BTU*10»«6* IS. KW FUEL* 

24. 

6226. 

ISLAND 

COMPONENT 

MAJOR 

INSTALL INSTALL 

MILLIONS 
1 NDRCT 

1976»***«« 

TOTAL 

TOTAL 

SPER-KW 

DESCRIPTION 

DESCRIPTION 

EQUIPMNT 

» 

MAT’L 

LABOR 

FLD CST 

1 NSTALLD 


FUEL 

1. FUEL-HANDLING 1. 

FUEL-OIL-UNLOADING-S 0.038 

ISLAND TOTAL 0.036 

0.007 

0.007 

0.042 

0.042 

0.037 

0.037 

0.066 

0.066 

0. 121 
0. 121 

23.061 

23.061 


3. 

ENERGY - CONVERS 1 ON 

32. 

D 1 ESEL -ENG 1 NE-GENERA 
ISLAND TOTAL 

1.483 

1.483 

0. 163 
0. 163 

0. 163 
0. 163 

0.146 
0. 146 

0.47T 

0.471 

1.928 

1.928 

366.094 

360.094 

2 . 

FUEL-UTILI2ATI0N-CLE 

21 . 

OIL-FIRED-BOILER 

0.098 

0. 196 

0.299 

0.269 

0.764 

0.689 

164.319 




ISLAND TOTAL 

0.096 

0. 196 

0.299 

0.269 

0.764 

0.689 

164.319 


6. BALANCE-OF-PLANT 

64. 

60. 

01 . 
62. 

POWER -PLANT -STRUCTUR 
MA3TER-C0NTR0L 
ELECTR 1 C - S W 1 TCHGEAR - 
1 NTERCONNECT I NO -P 1 P 1 

0. 

0.070 

0. 

0. 

0.064 

0.010 

0.013 

0.028 

0.066 

0.017 

o.ots 

0.028 

0.050 

0.016 

0.011 

0.022 

0. 169 
0.043 
0.037 
0.071 

0. 169 
0.113 
0.037 
0.071 

32.400 

21.626 

7.016 

13.666 

• 

63. 

STRUCTURES -M 1 SCELLAN 
ISLAND TOTAL 

0. 

0.070 

0.056 
0. 167 

0.047 
0. 187 

0.042 
0. 142 

0. 148 
0.466 

0. 148 
0.836 

27.721 

102.431 

TOTAL THIS CASE 



1.682 

0.632 

0.661 

0.598 

1.760 

3.440 

113.746 

INDIRECT COSTS 


SPARES 






0.033 


• 


START UP 
SPARES+STARTUP 






0.026 

0.061 




CONTINGENCY 






0.825 




ENGINEERING SERVICES 
A-E FEE 






0.210 

0.178 

• 


•••GRAND T0TAL««« 4.412 


Figure 12-9. Sample Capital Cost Report 







APPROVED SELECTED CASES 


■■■■■ ■■■■■■■ ■■■■■■■■■■■■■is 
■■■■■■■■■■■■■■■SSSSSSS5SSBS9 
BSSSSSBSSSSSBSSgSSSSSSSSBSSSa 


d Ud WdlH3Q %Z 


u tad :aqwo n 


I d did sis us >2 
is -M {d did OlSliS 22 
"* 35 ; d did SISliS 22 


d did 929133 91 


d did 222133 02 
d did 229133 61 


d did 913MS 21 


d did 913VJ9 91 
d did 2l3Vi9 SI 
d did 8C3V1S »t 


t 1*03 iSiSSI 2t 


a did savd3d s* 


w X 1*03 13iS3d 11 

tl»3 a did S03K3d 9* 


ISSEBBESffi! 

IE2I3HH 


himbeji 


icum 


IM01 


■ ■a« 

^■■E2EI 


iQiai 


■■□■■Eli 


EIQIB 


□I 


ilsmimEEimiiaEiiii 


inESsni 


V 1*00 OOiSSH 6 
y l»Oi 09iS3H 8 

V 1*03 S8iS3H 2 


0 did IdliS 9 
d dU IdliS 9 

1 l»oj TdliS 9 


mam 

!■■■■■! 


naci 


□■□i 


IE3BI 


1IICI1 

!■■■■■ 


E3II 


m 

IEI 


Ell 

■E3I 


VOS 


d 1*03 HiSBdd C 


0 did 2V0S30 62 
d did 2VOS30 62 


0 did 0V0S1S 22 


■■■■■■■■■■■■■S! 


ihqI 

IHt-SM 
IESIII 


IE3I 


C3MK3I 


-jni its Sb bid HVOSiO Cl 


MW— MBa—lBIMIIHIWEIII 


MBI 


XIO.IX' 


■SB 


l»"d S33 




























RPRT3A 


FROM TASK 
4 


/CTAS/ 

TABLES 



Figure 12-10. Data Handling - Economics and Potential National Savings 
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Tabic 12-9 


ECONOMIC ANALYSIS GROUNDRULES 
(AH Costs arc In 1978 Constant Dollars) 


Factor 

Annual inflation rate 

Cost of debt (before taxes) above Inflation 

Fraction of debt In capital 

Cost of preferred equity above inflation 

Fraction of preferred equity In capital 

Cost of common equity above Inflation 

Fraction of common equity In capital 

Federal & State Income tax rate 

Tax depreciation method 

Tax depreciation life 

Salvage value 

Investment tax credit 

Local real estate taxes and Insurance 

Useful life of Investment 

First full year of operation 

Capital cost escalation rate above Inflation 



Coal 

Distillate Oil (Petroleum or Coal Derived) 

Residual Oil (Petroleum or Coal Deriyed) 

Natural Gas 

Purchased Power 

Limestone 

Dolomite 


SI. 80/1 0 6 Btu 
S3. 80/1 0 6 Btu 
53.1 0/1 0 6 Btu 
$2.40/1 0 5 Btu 
SO. 033/kWh 
$1 0.00/Ton 
$12. 50/Ton 


Escalation of Fuels 8 Power Above Inflation 

Coal 15 

Distillate Oil (Petroleum or Coal Derived) 15 

Residual Oil (Petroleum or Coal Derived) 15 

Natural Gas 4.65 (1985-2000) 

1.05 (2000- ) 

Purchased & Exported Power 15 

Limestone q 

Dolomite 0 


Price of surplus power exported to utility • 0.6 x purchased power rate « 
0.6 x 0.033 - SO. 0198/kWh. 



Operating and Maintenance Costs . The operating and maintenance costs 
were established as a function of ECS and type of fuel used as described 
in Table 12-10 and shown in Figure 12-11. 



Table 12-10 

CONTENTS OF OPERATING AND MAINTENANCE TABLE 

0&M Costs = L*(fuel 

flow)M+N*(Capital Cost)+P*(fuel flow*operating 

hrs/yr) 


L*( fuel flow)M 

is cost of operating labor in 1 0 6 $/yr with 
fuel flow in Btu/hr. 

N*(Capital Cost) 

is cost of parts for maintenance and major 
replacements in 10° $/yr with capital cost 
in 10°$. 

P*(fuel flow*op- 
erating hrs/yr) 

is cost of limestone, dolomite, ZnO, and water 
in 10° $/yr with fuel flow in 10 6 Btu/hr. 


L, M, N, and P are stored on this table along with the time for construction. 
These values depend orr the ECS and fuel type. 

ROI Analysis Program (CCROI). This program evaluates the year by year 
cash flow of each case. The cash flow of the nocogeneration case is com- 
pared to the cash flow of the cogeneration case, and the discount rate 
(ROI) is determined that makes the difference in cash flows of these two 
cases equal to their difference in capital cost. Due to the groundrules 
established in this study, some cases yield infinite ROI's because both 
the cogeneration capital cost and annual costs are less than the nocogen- 
eration capital cost and annual costs. Other cases resulted in negative 

» 

ROI's. These negative values were caused by capital costs favoring co- 
generation, but with the cogeneration annual costs exceeding the noco- 
generation annual costs. Levelized Annual Energy Costs (LAEC) are not 
based on incremental costs or cash flows and thus are more continuous 
than ROI. Levelized capital, taxes and insurance, operating and main- 
tenance, fuel, purchased electricity, and revenue are the components of 
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Figure 12-11. CTAS Operating and Maintenance Factors Table for 10°$/Yr 


the total LAEC. The ratio of this cogeneration LAEC divided by the no- 
cogeneration LAEC is shown under the NORML column. Besides LAEC and 
ROI, the present worth of the investment at a 15% discount rate, and 
the net payback are calculated. Figure 12-12 shows the format of the 
output of Report 5.4 with capital costs at the base (0% change from 
calculated) values. Report 5.4 in the format of Figure 12-12 for base 
(0% change) groundrule costs for the coal-fired nocogeneration process 
boiler base case and all of the ECS-process matches is included in 
Volume VI, Part 1. Volume VI, Part 2 contains Report 5.4 results for 
the oil-fired nocogeneration process boiler base case. 

Other calculations show the sensitivity to changes in the various 
factors. Figure 12-13, for example, shows the sensitivities of economic 
factors to capital cost, fuel cost, and power cost in graphical form. 

These sensitivities for LAEC were calculated on the selected matches 
shown in Table 12-8 for the coal-fired nocogeneration process boiler 
base case. The graphical results are included behind Report 5.4, Part 
1. An attempt was made to use this computer routine to calculate these 
sensitivities on ROI, but because of the many matches where a positive 
ROI does not exist and the rapid change in ROI to changes in costs, very 
limited results were obtained. The sensitivity of these cost changes on 
ROI are best understood and calculated by using the methodology described 
in Volume V, Sections 9.5 and 9.6. 

Report 5.2 - Summary of Fuel Saved by Type and Economics 

This summary Report 5.2 shows the fuel saved by type and the economics 
of the process and ECS matches. A sample page is shown in Figure 12-14. 

The report accounts for fuel differences in both type and quantity in 
10 6 Btu/hr used between the nocogeneration case, and the cogeneration 
case including the displacement of utility fuel that occurs due to on- 
site power generation. In the cogeneration case any fuel burned on-site 
is added to any utility fuel banned due to a shortfall of on-site power. 

The fuel savings (nocogen-cogen heading on the report) shows what fuel 
was saved (positive quantity in the column under the appropriate fuel) 
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Figure 12-12. Sample Economic Sensitivity Report 
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Figure 12-13. Sample Economic Sensitivity 
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Figure 12-14. Sample Fuel Saved By Type + Economics Report 


and how much. The single letters F and A appearing after the cogen coal 
column in Figure 12-14 indicate FGD or AFB coal systems. On other pages 
of the report P indicates a PFB coal system. 

Other data included in Report 5.2 are the process power requirements 
(POWER REQO) , on-site cogeneration power produced (COGEN POWER), the pro- 
cess power over heat ratio (POWER/HEAT), the fuel energy saved ratio 
(FESR) and summary economic parameters. These parameters include the 
operating and maintenance cost in 10 6 dollars (CAPITAL COST), the ratio 
of the on-site cogeneration ECS over the nocogeneration process boiler 
capital costs (NORM COST), return on investment (ROI), level ized annual 
energy cost (LEVL CHRG) and the ratio of cogeneration over nocogeneration 
LAEC (NORM ENGR). The parameters in the columns "$/kW EQVL" and "WRTH" 
did not prove useful and shoud be ignored. 

Report 6.1 - Fuel and Emissions Savings 

Figure 12-15 shows an example of computer report 6.1, the Fuel and 
Emissions Savings by type, emissions saved ratio (EMSR), capital saving, 
total export megawatt hours, cost of electricity and LAEC savings for 
process- ECS matches and Figure 12-16 on a national basis. 

Input requirements for this program include the Emissions by ECS 
and Fuel (Table 12-11) and a table on National Energy Use by SIC (Table 
12 - 12 ). 

The FESR is scaled by multipliers discussed in Section 10 (Volume V) 
so that 
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Figure 12-15. Sample of National Fuel and Emissions Savings Report 
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Figure 12-16. Sample of ECS-Process Fuel & Emissions Report 











Table 12-11 

CONTENTS OF EMISSIONS BY ECS AND FUEL 

ECS Number: 

For matching to appropriate ECS 

ECS Description: 

For Information only 

Same as Number: 

Refers ECS back to other ECS with identi- 


cal emissions 

N V 

Pounds emitted per million Btu 

CM 

O 

to 

Pounds emitted per million Btu 

Particulate: 

Pounds emitted per million Btu 

(NO , S0~ and Particulate data for each possible fuel type 

for each ECS) 



Table 12-12 

■ . 

CONTENTS OF NATIONAL ENERGY USE 


SIC Cod 


CTAS Process Number 

i 

j 

Power Match FESR multiplier to next highest level 

i 

1 

Heat Match FESR multiplier to next highest level 

: i 

Energy Consumption 1985 

; 

Energy Consumption 2000 


Levels: At CTAS process level next highest level is 2-diqit 


SIC. 


: At 2-digit SIC next highest level is national. 

1 

. 

• 
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All other factors are scaled by market size 


Scalar - 2-digit 


Scalar - National 


FE$R(2-digit)*Market (2-digit) 
FESR( CTAS )*Market ( CTAS ) 

FESR(National )*Market(National ) 
FESR ( 2 -d i g i t ) *MaVket (2-digit) 


These scaling factors account for the fact that 

1. All process in a 4-digit SIC code are not represented in CTAS. 

2. All 4-digit SIC codes in a 2-digit SIC code are not represented 
in CTAS. 

3. All 2-digit SIC codes in the nation are not represented in CTAS. 


Report 6.1, Fuel and Emissions Savings, is presented in two parts - 
(1) for each process-ECS match, and (2) an estimate of the total national 
savings for each ECS assumed to be implemented without competition in all 
new plants added because of new capacity required or to replace unser- 
viceable plants. 

In Report 6.1 by process the units of fuel saved are 10® Btu/hr and 

_3 

the emissions saved units are 10 tons/hr. DIRECT savings are on-site 
and TOTAL include the utility. FESR is the fuel energy saved ratio and 
EMSR is the emission saved ratio defined as nocogeneration minus cogen- 
eration all over nocogeneration. LAEC SAVED are in 10® $/yr. Data under 
the headings of CAPITL SAVING & ELECTRIC POWER were not used in this study. 

Report 6.1 data for individual process plants is presented for the 
coal nocogeneration base case in Volume VI, Part 1 and for the oil nocogen- 
eration base case in Part 2. For the coal nocogeneration base case the 
national savings for the 2-digit SIC industrial sector and "ALL" industry 
were calculated for each cogeneration ECS. The national emissions saved 
are given in 10® tons/yr and the fuel saved in quads/yr. These results 
are shown in Volume VI, Part 1 for the coal nocogeneration base case 
and in Volume VI, Part 2 for the residual nocogeneration base case. 
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COAL-FIRED NOCOGENERATION PROCESS BOILER 


REPORT 5.1 - Fuel Energy Saved by Process 
& ECS 


HONEYWELL PAGE PRINTINS SY STEM- PI 1 88-02 


DATE 06/06/79 
I «SE PEO ADV DESIGN ENGR 


GENERAL ELECTRIC COMPANY 
COGENERATION TECHNOLOGY ALTERNATIVES STUDY 

REPORT 5. 1 

**FUEL ENERGY SAVED BY PROCESS AND ECS** 


INDUSTRY 10101 MW 10.00 PROCESS MILLIONS BTU/HR 137.0 PROCESS TEMP IF) 300. PRODUCT NASA-CLBR«1 HOURS PER YEAR 8000. 


UTILITY FUEL COAL 
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**FUEL 
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ECS** 







I NDUSTRY 

10101 MW 10.00 

PROCESS MILLIONS BTU/HR 137.0 PROCESS TEMPI F) 

300. PRODUCT NASA-CLBR#1 HOURS 

PER YEAR 8000. 









POWER TO HEAT RATIO 0.249 
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SAVED= 

FUEL 

PROCES 

PROCES 

MW 

PROCES 

FUEL 

FUEL FUEL 

TOTAL+ 



FACTR 

FACTR 





USED 

NO -NET 

USED 

HEAT 

POWER 

ELECT 

BOILR 

USED 

SITE USED 

UTILIT 









1 o**s 

10**6 

1 0**6 

1 0**6 

1 0**6 


10**6 

1 0**6 

10**6 

10**6 









BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 


BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 





18 

CC1626 

GTST- 16/26 

POWR 

118. 

50. 

68. 

26. 

34. 

10. 

130. 

0. 

21 8. RESIDUAL 

218. 

10 

0.33 

0.16 

0.63 

18 

CC1626 

GTST- 16/26 

HEAT 

118. 

70. 

124. 

37. 

48. 

14. 

118. 

-44. 

242. RES I DUAL 

198. 

10 

0.36 

0.20 

0.57 

19 

CC1 622 

GTST- 16/22 

POWR 

118, 

52. 

89. 

29. 

34. 

10. 

127. 

0. 

21 6. RES I DUAL 

216. 

10 

0.35 

0.16 

0.64 

19 

CC1622 

GTST- 16/22 

HEAT 

118. 

66. 

1 13. 

37. 

43. 

13. 

118. 

-29. 

231 .RESIDUAL 

202. 

10 

0.37 

0.19 

0.59 

20 

CC1222 

GTST- 12/22 

POWR 

118. 

53. 

88. 

29. 

34. 

10. 

127. 

0. 

21 5. RESIDUAL 

215. 

10 

0.35 

0.16 

0.64 

20 

CC1222 

GTST- 12/22 

HEAT 

1 18. 

67. 

112. 

37. 

43. 

13. 

118. 

-29. 

230. RESIDUAL 

201 . 

10 

0.37 

0. 19 

0.60 

21 

CC0822 

GTST-08/22 

POWR 

118. 

56. 

93. 

36. 

34. 

10. 

118. 

0. 

21 2. RESIDUAL 

212. 

10 

0.37 

0. 16 

0.65 

21 

CC0822 

GTST-08/22 

HEAT 

118. 

57. 

95. 

37. 

35. 

10. 

118. 

-2. 

21 2. RESIDUAL 

21 1 . 

10 

0.38 

_ 0 . 16 

0.65 

22 

STIG15 

STIG-15-16 

POWR 

118, 

18. 

90. 

1 , 

34. 

10. 

160. 

0. 

24S. RESIDUAL 

249. 

10 

0. 12 

0. 14 

0,55 

22 

STIG15 

STI G- 15-16 

HEAT 

118. 

506. 

2846. 

37. 

1084. 

318. 

118. 

-3282. 

2964 . RESIDUAL 

-318. 

0 

0.17 

0.37 

0.05 

23 

STIG10 

STIG-1 0- 1 6 

POWR 

1 18. 

26. 

95. 

13. 

34. 

10. 

146. 

0. 

241 .RESIDUAL 

241 . 

10 

0. 18 

0. 14 

0.57 

23 

STIG10 

STI G- 10-16 

HEAT 

118. 

78. 

279. 

37. 

100. 

29. 

118. 

-207. 

397. RESIDUAL 

190. 

0 

0.22 

0.25 

0.35 

24 

STIG1S 

STIG-1S-16 

POWR 

118. 

30. 

102. 

21 . 

34. 

10. 

136. 

0. 

238. RESIDUAL 

238. 

10 

0.20 

0. 14 

0.56 

24 

STIG1S 

STI G- IS- 16 

HEAT 

118. 

52. 

176. 

37. 

59. 

17. 

118. 

-77. 

293. RESIDUAL 

216. 

10 

0,23 

0.20 

0.47 

25 

DEADV3 

DIESEL -ADV 

POWR 

118. 

40. 

92. 

21 . 

34. 

10. 

136. 

0. 

228. RESIDUAL 

228. 

0 

0.27 

0.15 

0.60 

25 

DEADV3 

DIESEL- ADV 

HEAT 

118. 

69. 

159. 

37. 

59. 

17. 

118. 

-78. 

277. RESIDUAL 

199. 

0 

0.30 

0.21 

0.50 


26 DEADV2 DIESEL-ADV POWR 118. 42. 92. 23. 34. 10. 134. 0, 226. RESIDUAL 226. 1 0.28 0.15 0.61 


26 

DEADV2 

DIESEL- ADV 

HEAT 

118. 

67. 

146. 

37. 

54. 

16. 

118. 

-62. 

263. RESIDUAL 

201 . 

1 

0.31 

0.21 

0.52 

27 

DEADV1 

DIESEL- ADV 

POWR 

118. 

57. 

92. 

36. 

34. 

10. 

119. 

0 . 

2! 1 .RESIDUAL 

211. 

1 

0.38 

0. 1C 

0.65 

27 

DEADV1 

DIESEL -ADV 

HEAT 

118. 

59. 

95. 

37. 

35. 

10. 

118. 

-3. 

21 2. RESIDUAL 

209. 

% 

0.38 

0.17 

0.65 

28 

DEHTPM 

ADV-Dl ESEL 

POWR 

112. 

59. 

97. 

42. 

34. 

10. 

112. 

0 . 

209. RESIDUAL 

209. 

0 

0.35 

0.16 

0.66 

28 

DEHTPI1 

ADV -DIESEL 

HEAT 

118. 

52. 

85. 

37. 

30. 

9. 

118. 

13. 

203. RESIDUAL 

216. 

0 

0.34 

0. 14 

0.63 

29 

DES0A3 

DIESEL-SOA 

POWR 

118. 

34. 

95. 

19. 

34. 

10. 

139. 

0 . 

234.DISTILLA 

234. 

0 

0.23 

0. 15 

0.59 

29 

DES0A3 

D I ESEL-SOA 

HEAT 

118. 

67. 

186, 

37. 

67. 

20. 

118. 

-103. 

304. DISTI LLA 

200. 

O 

0.27 

0.22 

0.45 

29 

DES0A3 

DIESEL-SOA 

POWR 

118. 

34. 

95. 

19. 

34. 

10, 

139. 

0 . 

234. RES I DUAL 

234. 

0 

0.23 

0.15 

0.59 

29 

DES0A3 

DIESEL-SOA 

HEAT 

118. 

67. 

186. 

37. 

67. 

20. 

118. 

-103. 

304. RES I DUAL 

200. 

0 

0.27 

0.22 

0.45 

• 
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DATE 06/06/79 
1 &SE PEO ADV DESIGN ENGR 


GENERAL ELECTRIC COMPANY 
COGENERATION TECHNOLOGY ALTERNATIVES STUDY 
REPORT 5.1 


**FUEL ENERGY SAVED BY PROCESS AND ECS** 


INDUSTRY 10101 MW 10.00 PROCESS MILLIONS BTU/HR 137.0 PROCESS TEMP(F) 300. PRODUCT NASA-CLBR#1 HOURS PER YEAR 6000. 


UTILITY FUEL COAL 


POWER TO HEAT RATIO 0.249 

WASTE FUEL EQV Bfu* 10 ** 6 * 118. 


WASTE FUEL COGEN 
FUEL SAVE0= FUEL 
USED NO -NET USED 
10**6 10**6 10**6 


COGEN COQEN COGEN 
PROCES PROCES MW 
HEAT POWER ELECT 
10**6 10**6 


BTU/HR BTU/HR BTU/HR BTU/HR BTU/HR 


30 DES0A2 DIESEL-SOA ROWR 
30 DES0A2 DIESEL-SOA HEAT 

30 DES0A2 DIESEL-SOA POWR 

30 DES0A2 DIESEL-SOA HEAT 

31 DES0A1 DIESEL-SOA POWR 
31 DESOA1 DIESEL-SOA HEAT 

31 DES0A1 DIESEL-SOA POWR 

31 DES0A1 DIESEL-SOA HEAT 

32 GTSOAD GT-HRSG-10 POWR 
32 GTSOAD. GT-HRSG-IO HEAT 


33 GTRA08 GT-65RE-O0 POWR 

33 GTRA08 GT-85RE-08 HEAT 

34 GTRA12 0T-65RE-12 POWR 

34 GTRA12 GT-85RE-12 HEAT 

35 GTRA16 GT-85RE-16 POWR 
35 GTRA16 GT-85RE-16 HEAT 


36 GTR208 GT-60RE-08 POWR 
36 GTR208 GT-60RE-08 HEAT 


37 GTR212 GT-60RE-12 POWR 

37 GTR212 GT-60RE-12 HEAT 

38 GTR216 GT-60RE-16 POWR 

38 GTR216 GT-60RE-16 HEAT 

39 GTRW08 GT-85RE-08 POWR 
39 GTRW08 GT-85RE-08 HEAT 


40 GTRW12 GT-85RE- 1 2 POWR 
40 GTRW12 GT-85RE-12 HEAT 


AUX UTILIT TOTAL SITE 
PROCES FUEL FUEL FUEL 
B01LR USED SITE USEO 
10**6 10**6 10**6 
BTU/HR BTU/HR BTU/HR 


HOT WATER BTU* 10**6* 

i NET* FAIL F 

TOTAL + 

1 UTILIT 

10**6 
BTU/HR 


231 .DISTILLA 
286. DI ST! LLA 

231 .RESIDUAL 
286, RESIDUAL 

21 1 .DISTILLA 

210. DISTILLA 

21 1 . RESIDUAL 
210. RESIDUAL 

214. DISTILLA 
1 97. DISTILLA 

216. DISTILLA 
220. DISTILLA 

21 5 . DISTILLA 
218. DISTILLA 

215. DISTILLA 
215. DISTILLA 


215. DISTILLA 
206. DISTILLA 


216. DISTILLA 
210. DISTILLA 

215. DISTILLA 
210. DISTILLA 

225. DISTILLA 
243. DISTILLA 


222. DISTILLA 
241 .DISTILLA 


FES R POW ER HEAT 
FACTR FACTR 


1 0.24 0.15 0.59 

1 0.28 0.21 0.48 

i 6724 6715 6759 

1 0.28 0.21 0,48 

1 0.37 0.16 0.65 

1 0,37 0.16 0.64 

1 0.37 0.16 0.65 

1 0.37 0.16 O. 64 

10 0.22 0.16 0.64 

10 0.24 0.10 0.59 


10 0.34 0.16 0.63 

10 0.35 0.17 0.62 


10 0.35 0,16 0.64 

10 0.35 0.16 0,64 


10 0.29 0.16 0.64 

10 0.29 0.13 0,61 


10 0.31 

10 0.31 


0.16 0.63 

0.14 0.62 

0.16 0.64 

0.14 0.62 


10 0,29 0.15 0.61 

lO 0.31 0.18 0,56 


HONEYWELL PAGE PRINTING SYSTEM*- PIT jjff — 02 




A, 

{J 


SfStE 06/06/79 GENERAL ELECTRIC COMPANY PAGE 6 

COGENERATION TECHNOLOGY ALTERNATIVES STUDY 

[ « &SE PEP AOV DESIGN ENGR REPORT 5. 1 

* st FUEL ENERGY SAVED BY PROCESS AND ECS** 

INDUSTRY 10102 MW 30.00 PROCESS MILLIONS BTU/HR 410.0 PROCESS TEMP(F) 300. PRODUCT NASA-CLBR92 HOURS PER YEAR 8000. 


POWER TO HEAT RATIO 0.250 

UTILITY FUEL COAL WASTE FUEL EQV BTU*10**6= 0. HOT WATER BTU*10**6= 0. 






WASTE 

FUEL 

CdGEN 

COGEN 

COGEN 

COGEN 

AUX 

UTILIT 

TOTAL SITE 

NET* 

FAIL 

FESR 

POWER 

HEAT 





FUEL 

SAVED* 

FUEL 

PROCES 

PROCES 

MW 

PROCES 

FUEL 

FUEL FUEL 

TOTAL* 



FACTR 

FACTR 





USED 

NO -NET 

USED 

HEAT 

POWER 

ELECT 

BOILR 

USED 

SITE USED 

UTILIT 









10**6 

1 0*1*6 

10**6 

10**6 

10**6 


10**6 

10**6 

10**6 

10**6 









BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 


BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 





0 

ONOCGN 

NO COG 

0 N 

0. 

0. 

0. 

0. 

0. 

0. 

482. 

320. 

482. COAL-FGD 

802. 

0 

0. 

0. 13 

0.51 

1 

STM141 

STM-TURB-1 

POWR 

0, 

194. 

609. 

415. 

102- 

30. 

-6. 

0. 

609. RESIDUAL 

609. 

0 

0.24 

0.17 

0.67 

!_ 

STM141 

STM-TURB"! 

HEAT 

0 . 

197. 

601 . 

410. 

?01 . 

30. 

0. 

4. 

601 .RESIDUAL 

605. 

0 

0.25 

<5. 17 

0.68 

i 

STM141 

STM-TURB-1 

POWR 

0. 

194. 

609. 

415. 

102. 

30. 

-6, 

0. 

609. COAL-FGD 

609. 

0 

0.24 

0.17 

0.67 

1 

STM141 

STM-TURB-1 

HEAT 

0. 

197, 

601 . 

410. 

101 . 

30, 

0. 

4. 

601 . COAL-FGD 

605. 

0 

0.25 

0. 17 

0.66 

1 

STM141 

STM-TURB-1 

POWR 

0. 

194. 

609. 

415. 

102. 

30, 

-6. 


609 . COAL-AFB 

609. 

0 

0.24 

0,17 

0,67 

1 

STM141 

STM-TURB-1 

HEAT 

0. 

197, 

601 . 

410. 

101 . 

30. 

0. 

4. 

601 .COAL- AFB 

605. 

0 

O. 25 

0. 17 

0.68 

2 

STM088 

STM-TURB-8 

POWR 

0. 

39. 

763. 

546. 

102. 

30. 

-160. 

0. 

* 763. RESIDUAL 

763. 

0 

0.05 

0. 13 

0.54 I 

2 

STM086 

STM-TURB-8 

HEAT 

0. 

150. 

573. 

410,. 

77. 

23. 

0. 

80. 

573. RESIDUAL 

653. 

0 

0.19 

O. 12 

0.63 J 

2 

STM088 

STM-TURB-8 

POWR 

o. 

33. 

763. 

546. 

102. 

30. 

-160. 

0. 

763. COAL-FGD 

763. 

0 

0.05 

0. 13 

0.54 j 

2 

STM088 

STM-TURB-8 

HEAT 

0. 

150. 

573. 

410. 

77. 

23. 

0. 

80. 

573. COAL-FGD 

653. 

0 

0.19 

0. 12 

0.63 n 

2 

STM088 

STM-TURB-8 

POWR 

0. 

39. 

763. 

546. 

102. 

30. 

-160. 

0. 

763. COAL-AFB 

763. 

0 

0,05 

0.13 

o ^ 11 

0.54 

2 

STM088 

STM-TURB-8 

HEAT 

0. 

150. 

573. 

410. 

77. 

23. 

0. 

80. 

573. COAL-AFB 

653. 

O 

0. 19 

0.12 

0.63 

3 

PFBSTM 

PFB-STMTB- 

POWR 

0. 

197. 

442. 

271 . 

102. 

30. 

164. 

0. 

606 . COAL-PFB 

606. 

0 

0.25 

0. 17 

“0768 

3 

PFBSTM 

PFB-STMTB- 

HEAT 

0. 

298. 

669. 

410. 

155. 

45. 

0. 

-185. 

669 . COAL-PFB 

504. 

0 

0.31 

0.23 

0.61 

4 

TISTMT 

TI-STMTB-1 

POWR 

0. 

196. 

366. 

206. 

102. 

30. 

240. 

0. 

606. RESIDUAL 

60f . 

0 

0.24 

0. 17 

0.68 

4 

TISTMT 

TI-STMTB-1 

HEAT 

0. 

391 . 

728. 

410. 

203. 

60. 

O'. 

-316. 

728. RESIDUAL 

412. 

0 

0.35 

0.28 

0.56 

4 

TISTMT 

TI -STMTB-1 

POWR 

0. 

196, 

366. 

206. 

102. 

30. 

240. 

0 . 

606. COAL 

606. 

0 

0.24 

0. 17 

0.68 

4 

TISTMT 

T1 -STMTB-1 

HEAT 

0. 

391 . 

723. 

410. 

203. 

60. 

0. 

-316. 

728. COAL 

412, 

0 

0.35 

0.28 

0.56 

5 

TIHRSG 

THERMIONIC 

POWR 

0. 

75. 

728. 

484. 

102. 

30. 

-88. 

0. 

728. RESIDUAL 

728. 

0 

0.09 

0. 14 

0.56 

5 

TIHRSG 

THERMIONIC 

HEAT 

0. 

137. 

616. 

410. 

87. 

25, 

0. 

49. 

616. RESIDUAL 

665. 

0 

0.17 

0. 13 

0.62 

5 

TIHRSG 

THERMIONIC 

POWR 

0. 

75. 

728. 

484. 

102. 

30. 

: aa7 

O. 

728, COAL 

728. 

0 

0.09 

0. 14 

"0756 

S 

TIHRSG 

THERMIONIC 

HEAT 

0. 

137. 

616. 

410. 

87. 

25. 

0. 

49. 

61 6. COAL 

665, 

0 

0. 17 

0.13 

0.62 

6 

STIRL 

STIRLING-1 

POWR 

0. 

145. 

384. 

177. 

102. 

30. 

274. 

0. 

657.DIST1 LLA 

657. 

0 

0. 18 

0. 16 

0.62 

6 

STIRL 

STIRLING-1 

HEAT 

0. 

335. 

887. 

410. 

237, 

69. 

0 . 

-419. 

887. Dl STILLA 

468. 

0 

0.27 

0.27 

0.46 

•t 
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i DATE 06/06/79 GENERAL ELECTRIC COMPANY PAGE 7 

I CCGENERAT I ON TECHNOLOGY ALTERNATIVES STUDY 

1 &SE PEP ADV DESIGN ENGR REPORT 5.1 

j **FUEL ENERGY SAVED BY PROCESS AMD ECS** 

i INDUSTRY 10102 MW 30.00 PROCESS MILLIONS BTU/HR 410.0 PROCESS TEMPCF) 300, PRODUCT NASA-CLBR#2 HOURS PER YEAR 8000. 


POWER TO HEAT RATIO 0,250 

UTILITY FUEL COAL WASTE FUEL EQV BTU*10**6= 0. HOT WATER BTU*10**6= 0. 






WASTE 

FUEL 

COGEN 

COGEN 

COGEN 

COGEN 

AUX 

UTILIT 

TOTAL S I TE 

NET* 

FAIL 

FESR 

POWER 

HEAT 





FUEL 

USED 

10**6 

BTU/HR 

SAVED* 
NO -NET 
10**6 
BTU/HR 

FUEL 
USED 
1 0**b 
BTU/HR 

PROCES 

HEAT 

10**3 

BTU/HR 

PROCES 

POWER 

10**6 

BTU/HR 

MW 

ELECT 

PROCES 
BO I LR 
10**6 
BTU/HR 

FUEL 

USED 

10**6 

BTU/HR 

FUEL FUEL 

SITE USED 

10**6 
BTU/HR 

TOTAL* 

UTILIT 

10**6 

BTU/HR 



FACTR 

FACTR 

6 

STIRL 

STIRLING-1 

POWR 

0. 

145. 

384. 

177. 

102. 

30. 

274. 

0. 

657. RESIDUAL 

657. 

0 

0.18 

0.16 

0.62 

6 

ST1RL 

STIRLING-1 

HEAT 

0. 

335. 

887. 

410. 

237. 

69. 

0. 

-419. 

887. RESIDUAL 

468, 

0 

0.27 

0.27 

0.46 

6 

STIRL 

STIRLING-1 

POWR 

0. 

145. 

384. 

177. 

102. 

30. 

274. 

0. 

657. COAL 

657. 

0 

0.18 

0. 16 

0.62 

6 

STIRL 

STIRLING-1 

HEAT 

0. 

335. 

887. 

410. 

237. 

69. 

0. 

-419. 

887. COAL 

468. 

0 

0.27 

0.27 

0.46 " 

7 

HEGT85 

HELIUM-GT- 

POWR 

0. 

80. 

319. 

67. 

102. 

30. 

403. 

0. 

722. COAL-AFB 

722. 

10 

0. 10 

0. 14 

0.57 

7 

HEGT85 

HELIUM-GT- 

HEAT 

0. 

488. 

1941 . 

410. 

623. 

183. 

0. 

-1627. 

1941 .COAL-AFB 

314. 

0 

0.20 

0.32 

‘ 0.21 

8 

HEGT60 

HEUUM-GT- 

POWR 

0. 

86. 

395. 

137. 

102. 

30. 

321 . 

0. 

716. COAL-AFB 

718. 

10 

0.11 

0. 14 

0.57 

8 

HEGT60 

HELIUM-GT- 

HEAT 

0. 

257. 

1183. 

410. 

306. 

90. 

0. 

-638. 

11 83. COAL-AFB 

545. 

0 

0.18 

_0.26 

0.35 

9 

HEGTOO 

HELIUM-GT- 

POWR 

0, 

84. 

582. 

294. 

102. 

30. 

137. 

0. 

7 19. COAL-AFB 

719. 

io 

0. 10 

0. 14 

0.57 

9 

HEGTOO 

HEL1UM-0T- 

HEAT 

0. 

117. 

812. 

410. 

143. 

42. 

0. 

-127. 

81 2. COAL-AFB 

685. 

io 

0. 13 

0. 18 

0.50 

10 

FCMCCL 

FUEL-CL-MO 

POWR 

0. 

171 . 

337. 

160. 

102. 

30. 

294. 

0. 

631 . COAL 

631 . 

10 

0.21 

0. 16 

~0765 

10 

FCMCCL 

FUEL-CL-MO 

HEAT 

0 , 

439. 

864. 

410. 

263, 

77. 

0 . 

.-501 . 

864 . COAL 

363, 

10 

0.34 

0.30 

0.47 

1 1 

FCSTCL 

FUEL-CL-ST 

POWR 

O. 

178. 

258. 

98. 

102. 

30. 

367. 

0. 

624 . COAL 

624. 

10 

0.22 

0.16 

0.66 

1 1 

FCSTCL 

FUEL-CL-ST 

HEAT 

0 . 

742. 

1074. 

410. 

427. 

125. 

O. 

-1013. 

1 074 , COAL 

60. 

0 

0.41 

0.40 

0.38 

12 

IGGTST 

I NT -GAS -GT 

POWR 

0 . 

143. 

341 . 

139. 

102. 

30. 

318. 

0 . 

659 . COAL 

659. 

10 

0.18 

0.16 

0.62 

12 

I GGTST 

INT-GAS-GT 

HEAT 

0 . 

421 . 

1001 . 

410. 

301 . 

88. 

0 . 

-621 

1001 .COAL 

381 . 

0 

0.30 
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30 

DES0A2 

DIESEL-SOA 

HEAT 

0. 

721 . 

1864. 

410. 

673. 

197. 

0. 

-1783. 

1864. RESIDUAL 

81 , 

1 

0.28 

0.36 

0.22 

. * 

31 

DES0A1 

DIESEL-SOA 

POWR 

0. 

17C. 

284. 

114. 

102. 

30. 

349. 

0. 

632 . DISTI LLA 

632. 

1 

0.21 

0. 16 

0.65 

31 

DES0A1 

OIESEl-SOA 

HEAT 

0. 

613. 

1022. 

410. 

369. 

108. 

0. 

-834. 

1 022 . D I ST I LLA 

189. 

1 

0.37 

0.36 

0.40 | 

31 

DES0A1 

DIESEL-SOA 

POWR 

0. 

170. 

284. 

114. 

102. 

30. 

34S . 

0. 

632. RESIDUAL 

632. 

1 

0.21 

O. 16 

0.65 

31 

DES0A1 

DIESEL-SOA 

HEAT 

0. 

613. 

1022. 

410. 

369. 

108. 

0. 

-834. 

1022. RESIDUAL 

189. 

1 

0.37 

0.36 

0.40 

32 

GTSOAD 

GT-HRSG- 1 0 

POWR 

0. 

163. 

351 . 

164. 

102. 

30. 

289. 

0. 

640. DISTI LLA 

640. 

0 

0.20 

0.16T 

0.64 

32 

GTSOAD 

GT-HRSG- 1 0 

HEAT 

0. 

406. 

875. 

410. 

256. 

75. 

0. 

479. 

875. DISTI LLA 

396. 

0 

0.32 

0.29 

0.47 

33 

GTRA08 

GT-85RE-08 

POWR 

0. 

155. 

287. 

104. 

102. 

30. 

360. 

0. 

647. DISTI LLA 

647. 

0 

0. 19 

0. 16 

0.63 

33 

GTRA08 

GT-85RE-08 

HEAT 

0. 

614. 

1134. 

410. 

405. 

119. 

0. 

-946. 

1 134. DISTI LLA 

189. 

0 

0.35 

0.36 

0.36 

34 

GTRA12 

GT-85RE- 1 2 

POWR 

0. 

158. 

286. 

105. 

102. 

30, 

359. 

0. 

645. DISTI LLA 

645. 

0 

0.20 

0. 16 

0.64 

34 

GTRA12 

GT-85RE- 1 2 

HEAT 

0. 

615. 

1115. 

410. 

399. 

1 17. 

0. 

-928. 

1 115. DISTI LLA 


mm 

0.36 

0.36 


35 

GTRA16 

GT-85RE- 1 6 

POWR 

0. 

153. 

293. 

112. 

102. 

30. 

351 . 

0. 

644. DISTI LLA 



0.20 

0. 16 


35 

GTRA16 

GT-35RE- 1 6 

HEAT 

0. 

580. 

1075. 

410. 

375. 

110. 

0. 

-853. 

1075. DISTI LLA 


Mi D 

0.35 

0.35 


36 

GTR208 

GT-60RE-08 

POWR 

0. 

157. 

320. 

134. 

102. 

30. 

325. 

0. 

645. DISTI LLA 

645. 

0 

0.20 

0. 16 

0.64 II 

36 

GTR208 

GT-60RE-08 

HEAT 

0. 

482. 

982. 

410. 

314. 

92. 

0. 

-662. 

982. DISTI LLA 

320. 

0 

0.33 

0.32 

0.42 

37 

GTR212 

GT-60RE- 1 2 

POWR 

0. 

156. 

310. 

124. 

102. 

30. 

336. 

0. 

646. DISTI LLA 

646. 

0 

0. 19 

0.16 

0.63 
0.40 I 1 

37 

GTR212 

GT-60RE-12 

HEAT 

0. 

514. 

1022. 

410. 

337. 

99. 

0. 

-734. 

1 022 . DISTI LLA 

288. 

0 

0.33 

0.33 

38 

GTR216 

GT-60RE-16 

POWR 

0. 

159. 

304. 

122. 

102. 

30. 

339. 

0. 

643 . DI ST! LLA 

643. 

0 

0.20 

0. 16 

0.64 

38 

GTR216 

GT-60RE- 1 6 

HEAT 

0. 

537. 

1024. 

410. 

345. 

101 . 

0. 

-759. 

1024. DISTI LLA 

265. 

0 

0,34 

0.34 

0.40 

39 

GTRW08 

GT-85RE-08 

POWR 

0. 

130. 

292. 

86. 

102. 

30. 

381 . 

0. 

672. DISTI LLA 

672. 

0 

0.16 

0. 15 

0. 6f 

39 

GTRW08 

GT-35RE-08 

HEAT 

0. 

317. 

1385. 

410. 

486. 

142. 

0. 

-1199. 

1 385. DISTI LLA 

186. 

0 

0.31 

0.35 

0.30 

40 

GTRW12 

GT-85RE-12 

POWR 

0. 

138. 

281 . 

84. 

102. 

30. 

383. 

0. 

665. DISTI LLA 

665. 

0 

0.17 

0. 15 

0.62 

40 

I — 

GTRW12 

GT-65RE- 1 2 

HEAT 


671 . 

1370. 

410. 

499. 

146. 

0. 

-1239. 

1370. DISTI LLA 

131 . 

0 

0.33 

0.36 

0.30 
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DATE 06/06/79 GENERAL ELECTRIC COMPANY PAGE 10 

COGENERATION TECHNOLOGY ALTERNATIVES STUDY 

1SSE PEP ADV DESIGN ENOR REPORT 5. 1 

**FUEL ENERGY SAVED BY PROCESS AND ECS** 

INDUSTRY 10102 MW 30.00 PROCESS MILLIONS BTU/HR 410.0 PROCESS TEMP(F) 300. PRODUCT NASA-CLBR#2 HOURS PER YEAR 8000. 


POWER TO HEAT RATIO 0.250 

UTILITY FUEL COAL WASTE FUEL EGV BTU* 10**6= 0. HOT WATER BTU* 10**6= O. 






WASTE 

FUEL 

COGEN 

COGEN 

C03EN 

COGEN 

AUX 

UT1 LIT 

TOTAL SITE 

NET* 

FAIL 

FESR 

POWER 

HEAT 





FUEL 

SAVED* 

FUEL 

PROCES 

PROCES 

MW 

PROCES 

FUEL 

FUEL FUEL 

TOTAL* 



FACTR " 

FACTR 





USED 

NO -NET 

USED 

HEAT 

POWER 

ELECT 

B01LR 

USED 

SITE USED 

UTILIT 









10**6 

1 0**6 

10**6 

10**6 

10**6 


10**6 

10**6 

10**6 

10**6 









BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 


BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 





41 

GTRW16 

GT-85RE- 1 6 

POWR 

0 . 

139. 

287. 

90. 

102. 

30. 

376. 

0 . 

663 . DISTI LLA 

663. 

0 

0.17 

0. 15 

0.62 

41 

GTRW16 

GT-85RE- 1 6 

HEAT 

0 . 

633. 

1306. 

410. 

466. 

137. 

0 . 

-1137. 

1 306 . DISTI LLA 

169. 

0 

0.33 

0.36 

0.31 

42 

GTR306 

GT-60RE-08 

POWR 

0 . 

123. 

330. 

113. 

102. 

30. 

349. 

0 . 

679. DISTI LLA 

679. 

0 

0. 15 

0. 15 

0.60 

42 

GTR308 

0T-60RE-08 

HEAT 

0 . 

445. 

1193. 

410. 

370. 

108. 

0 . 

-836. 

1 193.DISTILLA 

357. 

0 

0.27 

0.31 

0,34 

43 

GTR312 

GT-60RE-12 

POWR 

0 . 

140. 

299. 

102. 

102. 

30. 

363. 

0 . 

662. DISTI LLA 

662. 

0 

0.17 

0. 15 

0.62 

43 

GTR312 

GT-60RE-12 

HEAT 

0 . 

565. 

1205. 

410. 

412. 

121 . 

0 . 

-968. 

1 205 . D I ST I LLA 

237. 

0 

0.32 

0.34 

0,34 

44 

GTR316 

GT-60RE-TS 

POWR 

0 . 

140. 

302. 

103. 

102. 

30. 

361. 

0 . 

663. DISTI LLA 

663. 

0 

0. 17 

0. 15 

0.62 

44 

GTR316 

GT-60RE- 1 6 

HEAT 

G. 

553. 

1198. 

410. 

406. 

119. 

0 . 

-949. 

1 1 98 . D I ST I LLA 

249. 

0 

0.32 

0.34 

0.34 

45 

FCPADS 

FUEL-CL-PH 

POWR 

' 0 . 

104. 

269. 

46. 

102. 

30. 

428. 

0 . 

698. DISTI LLA 

698. 

0 

0.13 

0. 15 

0.59 

45 

FCPADS 

FUEL-CL-PH 

HEAT 

0 . 

935. 

2412. 

410. 

916. 

269. 

0 . 

-2544. 

241 2. DISTI LLA 

-132. 

0 

0.28 

0.38 

0.17 | 

46 

FCMCDS 

FUEL-CL-MO 

POWR 

0 . 

140. 

248. 

58. 

102. 

30. 

414. 

0 . 

663 . D I ST I LLA 

663. 

0 

0.17 

0. 15 

0.62 1, 

0.23 * 

* 

46 

FCMCDS 

FUEL -CL -MO 

HEAT 

0. 

988. 

1760. 

410. 

725. 

212. 

0 . 

-1946. 

1760. DISTI LLA 

-186. 

0 

0.36 

0,41 
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jlDATE 06/06/79 GENERAL ELECTRIC COMPANY 

j{ COGENERATION TECHNOLOGY ALTERNATIVES STUDY 

(i I8SE PEO ADV DESIGN ENGR REPORT 5.T 

j! **FUEL ENERGY SAVED BY PROCESS AND ECS** 




PAGE 1 t 


I INDUSTRY 20111 MW 1.94 PROCESS MILLIONS BTU/HR 24.0 PROCESS TEMP ( F ) 250. PRODUCT MEAT-PACKING HOURS PER YEAR 2100. 


POWER TO HEAT RATIO 0.276 

UTILITY FUEL COAL WASTE FUEL EQV BTU*T0**6= 0. HOT WATER BTU*10**6= 10. 







WASTE 

FUEL 

COGEN 

COGEN 

COGEN 

COGEN 

AUX 

UTILIT 

TOTAL SITE 

NET* 

FAIL 

FESR 

POWER HEAT 






FUEL 

SAVED= 

FUEL 

PROCES 

PROCES 

MW 

PROCES 

FUEL 

FUEL FUEL 

TOTAL* 



FACTR 

FACTR 






USED 

NO-NET 

USED 

HEAT . 

POWER 

ELECT 

BOILR 

USED 

SITE USED 

UTILIT 










10**6 

10**6 

1 0**6 

10**6 

10**6 


10**6 

10**6 

1 0**6 

10**6 










BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 


BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 






0 

ONOCGN 

NO COG 

0 N 

0. 

0. 

0. 

0. 

0 . 

0 . 

28. 

21 . 

28. RESIDUAL 

49. 

0 

0. 

0 . 14 

0.49 


1 

STM 141 

STM-TURB-1 

POWR 

0 . 

13. 

34. 

22. 

7. 

2. 

2. 

0. 

36. RESIDUAL 

36. 

10 

0.26 

o. ie 

0.67 


1 

STM141 

STM-TURB- 1 

HEAT 

0. 

14. 

37. 

24. 

7. 

2. 

0. 

-2. 

37. RESIDUAL 

35. 

10 

0.28 

0 . 20 

0.65 


1 

STM 141 

STM-TURB-1 

POWR 

0. 

13. 

34. 

22. 

7. 

2. 

2. 

0. 

36, COAL-FGD 

36. 

10 

0.26 

0.10 

0.67 


1 

STM141 

STM-TURB-1 

HEAT 

0 . 

14. 

37. 

24. 

7. 

2. 

O. 

-2. 

37.CQAL--FGD 

35. 

10 

0.28 

0.20 

0,65 


1 

STM 141 

STM-TURB-1 

POWR 

0 . 

13. 

34. 

22. 

7. 

2. 

2. 

0 . 

36 . COAL-AFB 

36. 

10 

0.26 

0.18 

0.67 


1 

STM 141 

STM-TURB-1 

HEAT 

0 . 

14. 

37. 

24. 

7. 

2. 

0 . 

-2. 

37 . COAL-AFB 

35. 

10 

0.28 

0.20 

0.65 


2 

STM088 

STM-TURB -8 

POUR 

0 . 

8. 

41 . 

23. 

7. 

2. 

-5. 

0 . 

41 .RESIDUAL 

41 . 

10 

0.17 

0.16 

0.59 


2 

STM088 

STM-TURB-8 

HEAT 

0 . 

1 1 . 

35. 

24. 

6. 

2. 

0 . 

3. 

35. RESIDUAL 

33. 

10 

0.23 

0. 15 

0.63 


2 

STM088 

STM-TURB -8 

POWR 

o. 

8, 

41 . 

28. 

7. 

2. 

-5, 

0 . 

41 .COAL-FGD 

41 , 

10 

0. 17 

0.16 

0.59 


2 

STM088 

STM-TURB-8 

HEAT 

o. 

1 1 . 

35. 

24. 

6. 

2. 

0 . 

3. 

35 . COAL-FGD 

38. 

10 

0.23 

0, 15 

0.63 


2 

STM088 

STM-TURB-8 

POWR 

0. 

8. 

41 . 

28. 

7. 

2. 

-5. 

0 , 

41 .COAL-AFB 

41 . 

10 

0, 17 

0.16 

0.59 


2 

STM088 

STM-TURB-8 

HEAT 

0, 

1 1 . 

35. 

24. 

6. 

2. 

0 . 

3. 

35. COAL-AFB 

38. 

10 

0.23 

0.15 

0,63 


3 

PFBSTM 

PFB-STMTB- 

POUR 

0 . 

13. 

26. 

15. 

7. 

2. 

10. 

0 . 

36. COAL-PFB 

36. 

10 

0. 26 

0.18 

0.66 


3 

PFBSTM 

PFB-STMTB- 

HEAT 

0 . 

20. 

41 , 

24. 

10. 

3. 

0 . 

-12. 

41 .COAL-PFB 

29,. 

10 

0.33 

0.26 

0.59 


4 

TISTMT 

T I -STMTS- 1 

POlfR 

0 . 

13, 

22. 

12, 

7. 

2. 

14. 

0 . 

36. RESIDUAL 

36, 

10 

0.26 

0.18 

0.66 


4 

TISTMT 

TI -STMTS- 1 

HEA.T 

0 . 

26. 

44. 

24. 

13. 

4. 

0 . 

-21 . 

44. RESIDUAL 

23. 

10 

0.37 

0.30 

0.54 


4 

TISTMT 

TI -STMTS- 1 

POUR 

0 . 

13. 

22. 

12. 

7. 

2. 

14. 

0 . 

36. COAL 

36. 

10 

0.26 

0.18 

0.66 


4 

TISTMT 

TI -S'! i ITS - 1 

HEAT 

0 . 

26. 

44. 

24. 

13, 

4. 

0 . 

-21 . 

44. COAL 

23. 

10 

0.37 

0.30 

0.54 


5 

TIHR3G 

THERMIONIC 

POWR 

0 . 

2. 

47. 

32. 

7, 

2. 

-9. 

0 . 

47. RESIDUAL 

47. 

10 

0.04 

0. 14 

0.51 


5 

TIHRS8 

THERMIONIC 

HEAT 

0 . 

8. 

35. 

24. 

5. 

1 . 

0. 

5. 

35. RESIDUAL 

41 , 

10 

0. 17 

0.12 

0.59 



5 

TIHRSG 

THERMIONIC 

POWR 

0 . 

2. 

47. 

32. 

7. 

2. 

-9. 

0 . 

47. COAL 

47. 

10 

0.04 

0, 14 

0.51 

5 

TIHRSG 

THERMIONIC 

HEAT 

0 . 

6 . 

35. 

24, 

5, 

1 . 

0 . 

5. 

35. COAL 

41 . 

10 

0.17 

0.12 

0.59 

6 

STIRL 

STIRLING-1 

POUR 

0 . 

10. 

22. 

10. 

7. 

2. 

17. 

0 . 

38. D1STI LLA 

38. 

0 

0.21 

0.17 

0.62 

6 

STIRL 

STIRLING-! 

HEAT 

0 . 

25. 

53. 

24. 

16. 

5. 

0 . 

-20. 

53.DJSTILLA 

24. 

0 

0.32 

0.30 

0.45 
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I&SEPEO ADV DESIGN ENGR 


GENERAL ELECTRIC COMPANY 
COGENERATION TECHNOLOGY ALTERNATIVES STUDY 

REPORT 5 ■ 1 

* *FUEL ENERGY SAVED BY PROCESS AND ECS** 


PAGE 1 2 


INDUSTRY 20111 MW 1.94 PROCESS MILLIONS BTU/HR 24.0 PROCESS TEMP(F) 250. PRODUCT MEAT-PACKING HOURS PER YEAR 2100. 


UTILITY FUEL COAL 


POWER TO HEAT RATIO 0.276 

WASTE FUEL EQV BTU* 10**6= 


O. HOT WATER BTU* 10**6= 10. 


WASTE FUEL COGEN 
FUEL SAVED= FUEL 
USED NO -NET USED 
10**6 10**6 10**6 


COGEN COGEN COGEN 
PROCES PROCES MW 
HEAT POWER ELECT 
10 * x 6 10**6 


BTU/HR BTU/HR BTU/HR BTU/HR BTU/HR 


6 STIRL STIRLING-1 POWR 
6 STIRL STIRLING-1 HEAT 

6 ST- 1 RL STIRLING-1 POWR 

6 STIRL STIRLING-1 HEAT 

7 HEGT85 HELIUM-GT- POWR 

7 HEGT85 HELIUM-GT- HEAT 

8 HEGT60 HELIUM-GT- POWR 

8 HEGT60 HELIUM-GT- HEAT 

9 HEGTOO HELIUM-GT- POWR 
9 HEGTOO HELIUM-GT- HEAT 

10 FCMCCL FUEL-CL-MO POWR 

10 FCMCCL FUEL-CL-MO HEAT 

11 FCSTCL FUEL-CL-ST POWR 

11 FCSTCL FUEL-CL-ST HEAT 

12 IGGTST INT-GAS-GT POWR 

12 1GGTST INT-GAS-QT HEAT 

13 GTSOAR QT-HRSG- 1 0 POWR 

13 GTSOAR GT-HRSG- 1 0 HEAT 

14 GTAC08 GT-HRSG-08 POWR 

14 GTAC08 GT-HRSG-08 HEAT 

15 GTAC12 GT-HRSG- 12 POWR 

15 GTAC12 GT-HRSG- 12 HEAT 

16 GTAC16 GT-HRSG- 16 POWR 

16 GTAC16 QT-HRSG- 16 HEAT 

17 GTWC16 GT-HRSG- 16 POWR 
17 GTWC16 GT-HRSG- 16 HEAT 


10. 

7 . 

2. 

17. 

0. 

24. 

10. 

5. 

0. 

-29. 

10. 

7. 

2. 

17. 

0 . 

24. 

16. 

5. 

0. 

-29. 

U. 

7. 

2. 

19. 

0. 

24. 

21 . 

6. 

0. 

-43. 

10. 

7. 

2. 

17. 

0 . 

24. 

16. 

5. 

0. 

-30. 

20. 

7. 

2. 

5. 

0 . 

24. 

8. 

2. 

0. 

-5. 

10. 

7. 

2. 

16. 

0. 

24. 

15. 

4. 

0 . 

-27. 

6. 

7. 

2. 

21 . 

0 . 

24. 

27. 

8. 

0. 

-64. 

8. 

7. 

2. 

19. 

0 . 

24. 

19. 

6. 

0. 

-40. 

10. 

7. 

2. 

16. 

0 . 

24. 

15. 

4. 

0. 

-27. 

12, 

7. 

2. 

14. 

0 . 

24. 

13. 

4. 

0. 

-13. 


AUX UTILIT TOTAL SITE NET* 

PROCES ‘ FUEL FUEL FUEL TOTAL* 

BO I LR USED SITE USED UTILIT 

10**6 10**6 10**6 10**6 

BTU/HR BTU/HR BTU/HR BTU/HR 


38. RESIDUAL 
53. RESIDUAL 

38. COAL 
53 . COAL 

40. COAL-AFB 
64 . COAL-AFB 

42. COAL-AFB 
63. COAL-AFB 

43. COAL-AFB 

46. COAL-AFB 

38. COAL 
50. COAL 

37 - COAL 
66 . COAL 

39. COAL 
61 .COAL 

39. RESIDUAL 
53. RESIDUAL 

38. RESIDUAL 

47. RESIDUAL 

38 - RES I DUAL 
51 .RESIDUAL 

38. RESIDUAL 
53 .RESIDUAL 

39. RESIDUAL 
60. RESIDUAL 


POWER H EAT 
FACTR FACTR 


38. 

0 

0.21 

0. 17 

0.62 

24. 

0 

0.32 

0.30 

0.45 

38. 

0 

0.21 

0. 17 

“6". 62 

24. 

0 

0.32 

0.30 

0.45 

40. 

10 

0.19 

0. 17 

0.60 

20. 

10 

0.31 

0.32 

0.38 

42. 

10 

0. 13 

0.16 

0.57 

33. 

10 

0.20 

0.28 

0.38 

43. 

10 

0. 12 

0. 15 

0.56 

42. 

10 

O. 14 

0, 18 

0.52 

38. 

10 

0.23 

0. 17 

0.63 

23. 

10 

0.34 

0.30 

0.48 

37. 

10 

0.24 

0. 18 

0.64 

2. 

10 

0.42 

0.41 

0.37 

39. 

10 

0. 19 

0. 17 

0.61 

21 . 

10 

0.31 

0.32 

0.39 

39. 

10 

0.21 

0.17 

0.62 

26. 

10 

0.31 

0.29 

0.45 

38. 

10 

0.22 

0.17 

0.63 

28. 

10 

0.31 

0.27 

0.51 

38. 

10 

0.23 

0. 17 

0.63 

23. 

10 

0.34 

0.31 

0.47 

38. 

10 

0.23 

0. 17 

0.63 

20. 

10 

0.35 

0.32 

0.45 

39. 

10 

0.20 

0. 17 

0.61 

22. 

10 

0.31 

0.32 

0.40 
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l&SE PEO ADV DESIGN ENGR 


GENERAL ELECTRIC COMPANY 
COGENERATION TECHNOLOGY ALTERNATIVES STUDY 
REPORT 5. 1 


PAGE 1 3 


**FUEL ENERGY SAVED BY PROCESS AND ECS** 

INDUSTRY 20111 MW 1.94 PROCESS MILLIONS BTU/HR 24.0 PROCESS TEMP(F) 250. PRODUCT MEAT-PACKING HOURS PER YEAR 2100. 



UTILITY FUEL 

COAL 

WASTE 

FUEL 

COGEN 

POWER TO HEAT RATIO 0.276 

WASTE FUEL EQV BTU*10**6= 0. HOT 

COGEN COGEN COGEN AUX UTILIT TOTAL SITE 

WATER BTU* 10**6 
NET* FAIL 

= 10 
FESR 

POWER 

HEAT 





FUEL 

SAVED* 

FUEL 

PROCES 

PROCES 

MW 

PROCES 

FUEL 

FUEL FUEL 

TOTAL* 



FACTR 

FACTR 





USED 

NO -NET 

USED 

HEAT 

POWER 

ELECT 

BO I LR 

USED 

SITE USED 

UTILIT 









10**6 

1 0**6 

1 0**6 

10**6 

10**6 


10**6 

1 0**6 

10**6 

10**6 









BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 


BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 





18 

CC1626 

GTST- 16/26 

POWR 

0. 

10. 

16. 

5. 

7. 

2. 

23. 

0. 

39. RESIDUAL 

39. 

10 

0.20 

0.17 

0.61 

18 

CC1 626 

GTST- 16/26 

HEAT 

0. 

50. 

84. 

24. 

34. 

10. 

0. 

-84. 

84. RESIDUAL 

-1 . 

10 

0.37 

0.40 

0.29 '• 

1 

19 

CC1622 

GTST- 1 6/22 

POWR 

0. 

10. 

17. 

5. 

7. 

2. 

22. 

0. 

39. RESIDUAL 

39. 

10 

0.21 

0. 17 

0.62 | 

19 

CC1622 

GTST- 16/22 

HEAT 

0. 

47. 

76. 

24. 

30. 

9. 

0. 

-74. 

76. RESIDUAL 

2. 

10 

0.38 

0.40 

0.31 | 

20 

CC1222 

GTST- 1 2/22 

POWR 

0. 

10. 

17. 

5, 

7. 

2. 

22. 

0. 

39. RESIDUAL 

39. 

10 

0.21 

0.17 

0.62 * 

20 

CC1222 

GTST- 12/22 

HEAT 

V/. 

47. 

76. 

24. 

30. 

9. 

0. 

-74. 

76. RESIDUAL 

2. 

10 

0.36 

0.40 

0.32 

21 

CC0822 

GTST -08/22 

POWR 

0. 

1 1 . 

17. 

6. 

7. 

2. 

21 . 

0. 

38. RESIDUAL 

38. 

10 

0.22 

0. 17 

0.63 

21 

CC0822 

GTST-08/22 

HEAT 

0. 

41 . 

64. 

24. 

25. 

7. 

0. 

-56. 

64. RES I DUAL 

8. 

10 

0.39 

0.36 

0.37 

22 

STIG15 

STIG-13-16 

POWR 

0. 

4. 

17. 

0. 

7. 

2. 

28. 

0. 

45. RESIDUAL 

45. 

10 

0.07 

0.15 

Q. 53 

22 

STIG15 

STIG-15-16 

HEAT 

0. 

380. 

1846. 

24. 

703. 

206. 

0. 

-2177. 

1846. RESIDUAL 

-331 . 

0 

0. 17 

0.38 

0.01 

23 

STIG10 

STIG-10-16 

POWR 

0. 

5. 

18. 

2. 

7. 

2. 

25. 

0. 

44. RES I DUAL 

44. 

10 

0. 10 

0. 15 

0.55 ] 

23 

STIG10 

STI G- 10-16 

HEAT 

0. 

50. 

181 . 

24. 

65. 

19. 

0. 

-183. 

181 .RESIDUAL 

-1 . 

0 

0.22 

0.36 

0. 13 

24 

STIG1S 

STIG-1S-16 

POWR 

0. 

6. 

20. 

4. 

7. 

2. 

23. 

0. 

43. RESIDUAL 

43. 

10 

0.12 

0.15 

0.56 

24 

STIG1S 

STIG- IS- 1 6 

HEAT 

0. 

34. 

1 14. 

24. 

38. 

11 . 

0. 

-99. 

1 14. RES I DUAL 

15. 

10 

0.23 

0.34 

0.21 

25 

DEADV3 

DIESEL-ADV 

POWR 

0. 

10. 

18. 

6. 

7. 

2. 

21 . 

0. 

39. RESIDUAL 

39. 

10 

0.20 

0. 17 

0.61 | 

25 

DEADV3 

DIESEL-ADV 

HEAT 

0. 

40. 

72. 

24. 

27. 

8. 

0. 

-83. 

72. RESIDUAL 

9. 

0 

0.36 

0.37 

0.33 B 

" 

26 

DEADV2 

DIESEL-ADV 

POWR 

0. 

10. 

18. 

6. 

7. 

2. 

21 . 

0. 

39. RESIDUAL 

39. 

1 1 

0.20 

0. 17 

0. 61 1 

26 

DEADV2 

DIESEL-ADV 

HEAT 

0. 

40. 

72. 

24. 

27. 

8. 

O. 

-63. 

72. RES! DUAL 

9. 

1 

0.36 

0.37 

0.33 {[ 

27 

0EADV1 

DIESEL-ADV 

POWR 

0. 

12. 

18. 

7. 

7. 

2. 

20. 

0. 

37. RESIDUAL 

37. 

11 

0.24 

0.18 

0.64 « 

27 

DEADV1 

DIESEL-ADV 

HEAT 

0. 

37. 

56. 

24. 

21 . 

6. 

0. 

-46. 

58. RESIDUAL 

IT. 

1 

0.39 

0.37 

0.41 * 

28 

DEHTPM 

ADV-DI ESEL 

POWR 

0. 

12. 

18. 

8. 

7. 

2. 

19. 

0. 

37. RESIDUAL 

37. 

10 

0.24 

0.18 

0.65 

28 

DEHTPM 

ADV- DIESEL 

HEAT 

0. 

36. 

55. 

24. 

20. 

6. 

0. 

-42. 

55. RESIDUAL 

13. 

0 

0.40 

0.37 

0.44 

29 

DESOA3 

DIESEL-SOA 

POWR 

0. 

9. 

18. 

6. 

7. 

2. 

21 . 

0. 

40.DISTILLA 

40. 

0 

0.19 

0.17 

0.60 

29 

DES0A3 

DI ESEL-SOA 

HEAT 

0. 

38. 

76. 

24. 

27. 

8. 

0. 

-65. 

76. DI STI LLA 

1 1 . 

0 

0.33 

0.36 

_0.32 

29 

DES0A3 

DIESEL-SOA 

POWR 

0- 

9. 

18. 

6. 

7. 

2. 

21 . 

0. 

40. RESIDUAL 

40. 

O 

0. IS 

0. 17 

0.60 

29 

— 

DES0A3 

DIESEL-SOA 

HEAT 

0. 

38. 

76. 

24. 

27. 

8. 

0. 

-65. 

76. RESIDUAL 

1 1 . 

0 

0.33 

0.36 

0.32 
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DATE 06/06/79 GENERAL ELECTRIC COMPANY PAGE 14 

COGENERATION TECHNOLOGY ALTERNATIVES STUDY 

I &SE PEO ADV DESIGN ENGR REPORT 5. 1 

**FUEL ENERGY SAVED BY PROCESS AND ECS** 

INDUSTRY 20111 MW 1.94 PROCESS MILLIONS BTU/HR 24.0 PROCESS TEMPCF) 250. PRODUCT MEAT-PACKING HOURS PER YEAR 2100. 


POWER TO HEAT RATIO 0.276 

UTILITY FUEL COAL WASTE FUEL EQV BTU*10**6= 0. HOT WATER BTU*10**6= 10. 






WASTE 

FUEL 

COGEN 

COGEN 

COGEN 

COGEN 

AUX 

UTILIT 

TOTAL SITE 

NET* 

FAIL 

FESR 

POWER 

HEAT 






FUEL 

USED 

10**6 

BTU/HR 

SAVED* 
NO -NET 
10**6 
BTU/HR 

FUEL 

USED 

10**6 

BTU/HR 

PROCES 

HEAT 

10**6 

BTU/HR 

PROCES 

POWER 

10**6 

BTU/HR 

MW 

ELECT 

PROCES 

BOILR 

10**6 

BTU/HR 

FUEL 

USED 

10**6 

BTU/HR 

FUEL FUEL 

SITE USED 

10**6 
BTU/HR 

TOTAL* 

UTILIT 

10**6 

BTU/HR 



FACTR 

FACTR 


30 

DES0A2 

01 ESEL-SOA 

POWR 

0. 

9. 

18. 

6. 

7. 

2. 

21 . 

0. 

40. DISTILLA 

40. 

1 

0. 19 

0. 17 

0.60 


30 

DESCA2 

DIESEL-SOA 

HEAT 

0. 

38. 

76. 

24. 

27. 

8. 

0. 

-65. 

76. DISTILLA 

1 1 . 

1 

0.33 

0.36 

0.32 


30 

DESOA2 

DI ESEL-SOA 

POWR 

0. 

9. 

18. 

6. 

7. 

2. 

21 . 

0. 

40. RESIDUAL 

40. 

1 

0.19 

0. 17 

0.60 


30 

DES0A2 

DI ESEL-SOA 

HEAT 

0. 

38. 

76. 

24. 

27. 

8. 

0 . 

-65. 

76. RESIDUAL 

11. 

1 

0.33 

0.36 

0.32 


31 

DES0A1 

DIESEL-SOA 

POWR 

0. 

12. 

18. 

8 . 

7. 

2. 

19. 

0. 

37. DISTILLA 

37. 

1 

0.24 

0. 18 

0.64 


31 

DES0A1 

DIESEL-SOA 

HEAT 

0. 

35. 

57. 

24. 

20. 

6. 

0. 

-43. 

57. DISTILLA 

13. 

1 

0.39 

0.36 

0.42 


31 

DESOA 1 

DIESEL-SOA 

POWR 

0. 

12. 

18. 

8. 

7. 

2. 

19. 

0. 

37. RESIDUAL 

37. 

1 

0.24 

0.18 

0.64 

| 

31 

DES0A1 

DIESEL-SOA 

HEAT 

0. 

35. 

57. 

24. 

20. 

6. 

0. 

-43. 

57. RESIDUAL 

13. 

1 

0.39 

0.36 

0.42 

I 

32 

GTSOAD 

GT-HRSG- 1 0 

POWR 

0. 

1 1 . 

23. 

11 . 

7. 

2. 

16. 

0. 

38. DISTILLA 

38. 

10 

0.22 

0. 17 

0.63 

| 

32 

GTSOAD 

GT.-HRSG- 1 0 

HEAT 

0. 

24. 

50. 

24. 

IS. 

4. 

0 . 

-25. 

50. DISTILLA 

25. 

10 

0.32 

0.29 

0.48 

I 

33 

GTRA08 

GT-85RE-08 

POWR 

0. 

10. 

19. 

7. 

7. 

2. 

20. 

0. 

39. DISTILLA 

39. 

10 

0.21 

0.17 

0.62 

II 

r, 

33 

GTRA08 

GT-85RE-08 

HEAT 

0. 

36. 

64. 

24. 

23. 

7. 

0. 

-50. 

64. DISTILLA 

13. 

10 

0.36 

0.36 

0.38 

34 

GTRA12 

GT-85RE- 1 2 

POWR 

0. 

10. 

18. 

7. 

7. 

2. 

20. 

0 . 

38. DISTILLA 

38. 

10 

0.21 

0. 17 

0.62 

34 

GTRA12 

GT-85RE- 1 2 

HEAT 

0. 

36. 

63. 

24. 

23. 

7. 

0. 

-50. 

63. DISTILLA 

13. 

10 

0.36 

0.36 

0.38 


35 

GTRA16 

GT-85RE- 1 6 

POWR 

0. 

10. 

19. 

7, 

7. 

2. 

19. 

0. 

38. DISTILLA 

38. 

10 

0.21 

0.17 

0.62 


35 

GTRA16 

GT-85RE- 1 6 

HEAT 

0. 

34. 

61 . 

24. 

21 . 

6. 

0. 

-46. 

61 .DISTILLA 

15. 

10 

0.36 

0.35 

0.39 


36 

GTR208 

GT-60RE-08 

POWR 

0. 

10. 

21 . 

9. 

7. 

2. 

18. 

0. 

38. DISTILLA 

38. 

10 

0.21 

0. 17 

0.62 


36 

GTR208 

GT-G0RE-08 

HEAT 

0. 

28, 

56. 

24. 

18. 

5. 

0 . 

-35. 

56. DISTILLA 

21 . 

10 

0.34 

0.32 

0.43 


37 

GTR21 2 

GT-60RE- 1 2 

POWR 

0. 

10. 

20. 

8. 

7. 

2. 

19. 

0. 

39. DISTILLA 

39. 

10 

0.21 

0. 17 

0.62 


37 

GTR21 2 

GT-60RE- 1 2 

HEAT 

0. 

30. 

58. 

24. 

19. 

6. 

0. 

-40. 

58. DISTILLA 

19. 

10 

0.34 

0.33 

0.41 


38 

GTR216 

GT-60RE-16 

POWR 

0. 

1 1 . 

20. 

8. 

7. 

2. 

19. 

0. 

38. DISTILLA 

38. 

10 

0.22 

0. 17 

0.63 


38 

GTR216 

GT-60RE-1 6 

HEAT 

0 . 

31 . 

58. 

24. 

20. 

6. 

0. 

-41 . 

58. DISTILLA 

18. 

10 

0.35 

0.34 

0.41 


39 

GTRW08 

GT-85RE-08 

POWR 

0. 

9. 

19. 

6. 

7. 

2. 

21 . 

0. 

40. DISTILLA 

40. 

10 

0. 18 

0. 16 

0.60 


39 

GTRW08 

GT-85RE-08 

HEAT 

0 , 

36. 

78. 

24. 

27. 

8. 

0. 

-65. 

78. DISTILLA 

13. 

10 

0.31 

0.35 

0.31 


40 

GTRW1 2 

GT-85RE-1 2 

POWR 

0 . 

9. 

18. 

6. 

7. 

2. 

22. 

0 . 

40. DISTILLA 

40. 

10 

0. 19 

0. 17 

0.60 


40 

GTRW12 

GT-85RE- 1 2 

HEAT 

0 . 

39. 

78. 

24. 

23. 

8. 

0 . 

-68. 

78. DISTILLA 

10. 

10 

0.33 

0.36 

0.31 

K 
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DATE 06/06/79 GENERAL ELECTRIC COMPANY PAGE 15 

COGENERATION TECHNOLOGY ALTERNATIVES STUDY 

I &SE PEO ADV DESIGN ENGR REPORT 5. 1 . 

**FUEL ENERGY SAVED BY PROCESS AND ECS** 

INDUSTRY 20111 MW 1.94 PROCESS MILLIONS BTU/HR 24.0 PROCESS TEMP(F) 250. PRODUCT MEAT-PACKING HOURS PER YEAR 2100. 


POWER TO HEAT RATIO 0.276 

UTILITY FUEL COAL WASTE FUEL EOV BTU* 10**6= 0. HOT WATER BTU*iO**6= 10. 






WASTE 

FUEL 

COGEN 

COGEN 

COGEN 

COGEN 

AUX 

UTILIT 

TOTAL SITE 

NET* 

FAIL 

FESR 

POWER 

HEAT 






FUEL 

USED 

10**6 

BTU/HR 

SAVED* 
NO -NET 
-10**6 
BTU/HR 

FUEL 

USED 

10**6 

BTU/HR 

PROCES 

HEAT 

10**6 

BTU/HR 

PROCES 

POWER 

10**6 

BTU/HR 

MW 

ELECT 

PROCES 

BOILR 

10**6 

BTU/HR 

FUEL 

USED 

10**6 

BTU/HR 

FUEL FUEL 

SITE USED 

10**6 
BTU/HR 

TOTAL* 

UTILIT 

10**6 

BTU/HR 



FACTR 

FACTR 


41 

GTRW16 

GT-85RE- 1 6 

POWR 

0 . 

9. 

19. 

6. 

7. 

2. 

21 . 

0 . 

40.DIST1LLA 

40. 

io 

0.19 

0.17 

0.60 


41 

GTRW16 

QT-05RE- 1 6 

HEAT 

0 . 

37. 

74. 

24. 

27. 

8. 

0 . 

-62.. 

74 . DISTI LLA 

12. 

10 

0.33 

0.36 

0.32 


42 

GTR308 

GT-S0RE-08 

LEini 

0 . 

8. 

21 . 

8. 

7. 

2. 

19. 

0 . 

41 .D1STILLA 

41 . 

10 

0. 17 

0.16 

0.59 


42 

GTR308 

GT-60RE-08 

HEAT 

0 . 

26. 

66. 

24. 

21 . 

6. 

0 . 

-44. 

66 . D I ST I LLA 

23. 

10 

0.28 

0.31 

0.36 

1 

43 


GT-60RE- 1 2 

POWR 

0 . 

9. 

19. 

7. 

7. 

2. 

20. 

0 . 

40. DISTI LLA 

40. 

10 

0 19 

0. 17 

0.60 

1* 

43 

GTR312 

GT-60RE- ! 2 

HEAT 

0 . 

33. 

69. 

24. 

24. 

7. 

0 . 

-53. 

69. DISTI LLA 

16. 

10 

•;.32 

0.34 

0.35 

• 

44 

GTR316 

GT-60RE-1 6 

POWR 

0 . 

9. 

20. 

7. 

7. 

2. 

20. 

0 . 

40. DISTI LLA 

40. 

10 

0. 19 

0.17 

0.60 


44 

GTR316 

GT-60RE- 1 6 

HEAT 

0 . 

32. 

69. 

24. 

23. 

7. 

0 . 

-52. 

69. DISTI LLA 

17. 

10 

0.32 

0.34 

0.35 


45 

FCPADS 

FUEL-CL-PH 

POWR 

0 . 

9. 

17. 

5. 

7. 

2. 

22. 

0 . 

40. DISTI LLA 

40. 

0 

0,19 

0.17 

0.61 


45 

FCPADS 

FUEL-CL-PH 

HEAT 

0 . 

43. 

81 . 

24. 

31 . 

9. 

0 . 

-76. 

81 .DISTI LLA 

5. 

0 

0.35 

0.38 

0.29 


46 

FCMCDS 

FUEL-( -MO 

POWR 

0 . 

9. 

16. 

4. 

7. 

2. 

24. 

0 . 

40. DISTI LLA 

40. 

10 

0.18 

0. 17 

0.60 


46 

FCMCDS 

FUEL-Ci_-MO 

HEAT 

0 . 

58. 

103. 

24. 

42. 

12. 

0 . 

-112. 

103. DISTI LLA 

-9. 

C 

0.36 

0.41 

0.23 
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c 

GENERAL ELECTRIC COMPANY 
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REPORT 5. 1 



PAGE 

16 

| 







**FUEL 

ENERGY 

SAVED BY PROCESS AND 

ECS** 







I NDUSTRY 

20261 MW 

1 .31 

PROCESS MILLIONS BTU/HR 11 

.0 PROCESS TEMP(F) 

250. PRODUCT FLUID -MILK HOURS 

PER YEAR -2100. 









POWER TO HEAT RATIO 0.406 







I 


UTILITY FUEL 

COAL 





WASTE FUEL EQV BTU*10*.*6= 0. HOT 

WATER BTU*1 0**6 

= 6 

• 

1 





WASTE 

FUEL 

COGEN 

COGEN 

COGEN 

COGEN 

AUX 

UTILIT 

TOTAL SITE 

NET* 

FAIL 

FESR 

POWER 

HEAT " 





FUEL 

SAVED* 

FUEL 

PROCES 

PROCES 

MW 

PROCES 

FUEL 

FUEL FUEL 

TOTAL* 



FACTR 

FACTR 





USED 

NO -NET 

USED 

HEAT 

POWER 

ELECT 

BOILR 

USED 

SITE USED 

UTILIT 









10**6 

10**6 

10**6 

10**6 

10**6 


1 0**6 

10**6 

10**6 

10**6 









BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 


BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 





0 

ONOCON 

NO CSS 

0 N 

0. 

0. 

0. 

0. 

0. 

0. 

13. 

14. 

13. RESIDUAL 

27. 

0 

0. 

0. 17 

0.41 

I 

STM141 

STM-TURB- 1 

POWR 

0. 

4. 

23. 

15. 

4. 

1 . 

-5. 

0. 

23. RESIDUAL 

23. 

10 

0.15 

0.20 

0.48 

1 

STM141 

STM-TURB- 1 

HEAT 

0. 

6. 

17. 

1 1 . 

3. 

1 . 

0. 

4. 

17. RESIDUAL 

20. 

10 

0.24 

0. 16 

0.54 

1 

STM141 

STM-TURB- 1 

POWR 

0. 

A. 

23. 

15. 

4. 

1 . 

-5. 

0. 

23. COAL-FGD 

23. 

10 

0.15 

0.20 

0.48 

1 

STM141 

STM-TURB- 1 

HEAT 

0. 

6. 

17. 

1 1 . 

3. 

1 . 

0. 

4. 

1 7. COAL-FGD 

20. 

io 

0.24 

0. 16 

0.54 

1 

STM141 

STM-TURB- 1 

POWR 

0. 

4. 

23. 

15. 

4. 

1 . 

-5. 

0. 

23. COAL-AFB 

23. 

10 

0. 15 

0.20 

0.48 

1 

STM141 

STM-TURB - 1 

HEAT 

0. 

6. 

17. 

11 . 

3. 


0. 

4. 

17. COAL-AFB 

20. 

10 

0.24 

0.16 

0.54 

2 

STM088 

STM-TURB -8 

POWR 

0. 

-1 . 

27. 

19. 

4. 

1 . 

-9. 

0. 

27. RESIDUAL 

27. 

10 

-0.02 

0. 16 

0.40 

2 

STM088 

STM-TURB -8 

HEAT 

0. 

5. 

16. 

1 1 . 

3. 

1 . 

0. 

6. 

16. RESIDUAL 

22. 

10 

0. 19 

0. 12 

0.50 

2 

STM088 

STM-TURB-8 

POWR 

0. 

-1 . 

27. 

19. 

4. 

1 . 

-9. 

0. 

27. COAL-FGD 

27. 

IO 

-0.02 

0.16 

0.40 

2 

STM088 

STM-TURB-8 

HEAT 

0. 

5. 

16. 

11 . 

3. 


0. 

6. 

16. COAL-FGD 

22. 

10 

0. 19 

0. 12 

0.50 

2 

STM088 

STM-TURB-8 

POWR 

0. 

-1 . 

27. 

19. 

4. 

1 . 

-9. 

0. 

27. COAL-AFB 

27. 

10 

-0.02 

0. 16 

0.40 

2 

STM088 

STM-TURB-8 

HEAT 

0. 

5. 

16. 

1 1 . 

3. 

1 . 

0. 

6. 

16. COAL-AFB' 

22. 

IO 

0. 19 

0. 12 

0.50 

3 

PFBSTM 

PFB-STMTB- 

POUR 

0. 

9. 

17. 

10. 

4. 

1 . 

1 . 

0. 

18. COAL-PFB 

18. 

10 

0.32 

0.24 

0.60 

3 

PFBSTM 

PFB-STMTB- 

HEAT 

0. 

9. 

19. 

1 1 . 

5. 

1 . 

0. 

-1 . 

19. COAL-PFB 

18. 

10 

0.33 

0.26 

0.59 

4 

TISTMT 

TI-STMTB-1 

POWR 

0. 

9. 

15. 

8. 

4. 

I . 

4. 

0. 

18. RESIDUAL 

18. 

10 

0.32 

0.24 

0.60 

A 

TISTMT 

TI-STMTB-1 

HEAT 

0. 

12. 

20. 

1 1 . 

6. 

2. 

0. 

-5. 

20. RESIDUAL 

15. 

10 

0.37 

0.30 

0.54 

A 

TISTMT 

TI -STMTB-1 

POWR 

0. 

9. 

15. 

8. 

4. 

1 . 

4. 

0. 

18. COAL 

18. 

10 

0.32 

0.24 

0.60 

A 

TISTMT 

TI -STMTB-1 

HEAT 

0. 

12. 

20. 

1 1 . 

6. 

2. 

0. 

-5. 

20 . COAL 

15. 

10 

0.37 

0.30 

0.54 

5 

TIHRSG 

THERMIONIC 

POWR 


-5. 

32. 

22. 

4. 

1 . 

-12. 

0. 

32. RESIDUAL 

' 32. 

10 

-0.18 

0. 14 

0.35 

S 

TIHRSG 

THERMIONIC 

HEAT 

0. 

4. 

16. 

1 1 . 

2. 

1 . 

0. 

7. 

16. RESIDUAL 

23. 

10 

0. 14 

0. 10 

0.48 1 

5 

TIHRSG 

THERMIONIC 

POWR 

0. 

-5. 

32. 

22. 

4. 

1 . 

-12. 

0. 

32. COAL 

32. 

10 

-0.18 

0. 14 

0.35 

5 

TIHRSG 

THERM I ON tC 

HEAT 

0. 

4. 

16. 

1 1 . 

2. 

1 . 

0. 

7. 

16. COAL 

23. 

10 

0. 14 

0. 10 

0.46 

6 

STIRL 

STIRLING-1 

POWR 

0. 

7. 

14. 

7. 

4. 

1 . 

5. 

0. 

20.DISTILLA 

20. 

0 

0.27 

0.23 

0.56 

6 

STIRL 

STIRLING-1 

HEAT 


12. 

24. 

1 1 . 

7. 

2. 


-9. 

24.DISTILLA 

15. 

0 

0.33 

0.31 

0.45 


1 
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DATE 06/06/79 
l&SE PEO ADV DESIGN ENGR 


GENERAL ELECTRIC COMPANY 
COGENERATION TECHNOLOGY ALTERNATIVES STUDY 
REPORT S. 1 


**FUEL ENERGY SAVED BY PROCESS AND ECS** 


PAGE 1 7 


INDUSTRY 20261 MW 1.31 PROCESS MILLIONS BTU/HR 11.0 PROCESS TEMP(F) 250. PRODUCT FLUID-MILK HOURS PER YEAR 2100. 


POWER TO HEAT RATIO 0.406 

UTILITY FUEL COAL WASTE FUEL EQV BTU» 10**6= O. HOT WATER BTU*10**6* 6. 


WASTE FUEL COGEN CO GEN COGEN COGEN 

FUEL SAVED= FUEL PRQCE5 PROCES MW 

USED NO -NET USED HEAT POWER ELECT 

10**6 10**6 10**6 10**6 10**6 

BTU/HR BTU/HR BTU/HR BTU/HR BTU/HR 


AUX UTILIT TOTAL 


PROCES FUEL 
BOILR USED SITE 
10**6 10**6 10**3 

BTU/HR BTU/HR BTU/-HR 


O. HOT WATER BTU*10**6* 
SITE NET* FAIL 


TOTAL* 
USED UTILIT 


TOTAL* 
UTILIT 
10**6 
BTU/HR 


FESR POWER H EAT 
FACTR FACTR 


6 STIRL STIRLING-1 POWR 
6 STIRL STIRLING-1 HEAT 


6 STIRL STIRLING-1 POWR 

6 STIRL STIRLING-1 HEAT 

7 HEGT85 HELIUM-GT- POWR 


7 HE9T35 HELIUM-GT- HEAT 

8 HEGT60 HELIUM-GT- POWR 
8 HEGT60 HELIUM-GT- HEAT 



20. RESIDUAL 
24. RESIDUAL 


0 0.27 0.23 0.56 

O 0.33 0.31 0.45 




20. COAL 

20. 

0 

0.27 

0.23 

0.56 

24 . COAL 

15. 

0 

0.33 

0.31 

0.45 

20. COAL-AFB 

20. 

10 

0.25 

0.22 

0.54 


27 . COAL-AFB 

22 . COAL-AFB 
29. COAL-AFB 




10 

0.32 

0.32 

0.40 

10 

0. 16 

0.20 

0.49 

10 

0.20 

0.26 

0.38 


10 FCMCCL FUEL- CL -MO POWR 

10 FCMCCL FUEL -CL -MO HEAT 

11 FCSTCL FUEL-CL-ST POWR 


11 FCSTCL FUEL-CL-ST HEAT 

12 IGGTST INT-GAS-GT POWR 
12 iGGTST INT-GAS-GT HEAT 


13 GTSOAR GT-HRSG- 1 0 POWR 
13 GTSOAR GT-HRSG- 10 HEAT 


14 GTAC08 GT-HRSG-C8 POWR 
14 GTACOG GT-HRSG -08 HEAT 

15GTAC1 2 GT-HRSG- 12 POWR 


1.5 GTAC12 GT-HRSG- 1 2 HEAT 

16 GTAC16 GT-HRSG- 16 POWR 
16 GTAC16 GT-HRSG- 16 HEAT 


17 GTWC16 GT-HRSG- 16 POWR 
17 GTWC16 GT-HRSG- 16 HEAT 




0. 

25. COAL-AFB 

25. 

10 

0.06 

0.18 

0.43 


2. 

21 . COAL-AFB 

24. 

10 

O. 13 

0. 16 

0.47 


0. 

19. COAL 

19. 

10 

0.28 

0.23 

0.57 


-8. 

23. COAL 

15. 

10 

0.34 

0.30 

0.48 


0. 

19. COAL 

19. 

10 

0.29 

0.23 

0.58 


-25. 

30. COAL 

5. 

10 

0.42 

0.41 

0.37 


0. 

21 . COAL 

21 . 

10 

0.24 

0.22 

0.54 


-14. 

28. COAL 

14. 

10 

0.31 

0.32 

0.39 



20. RESIDUAL 

20. 

10 

0.25 

0.22 

0.55 

• 

24. RESIDUAL 

16. 

10 

0.31 

0.29 

0.45 



20. RESIDUAL 
22. RESIDUAL 


19. RESIDUAL 


1 . 7. 

14. 

6. * 

1 . 13. 

27. 

11. S 


2. 

0 . 

-8. 

23. RESIDUAL 

15. 

10 

0.34 

0.31 

0.47 ! 

1 . 

6. 

0 . 

19. RESIDUAL 

19. 

10 

0.28 

0.23 

0.56 

2. 

0 . 

-11 . 

25. RESIDUAL 

14. 

10 

0.35 

0.32 

_0. 45 j 

3 

1 . 

6. 

0 . 

20. RESIDUAL 

20. 

10 

0.24 

0.22 

0.54 

3. 

0 . 

-13. 

27. RESIDUAL 

14. 

10 

0.31 

0.32 

0.40 
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DATE 06/06/79 GENERAL ELECTRIC COMPANY PAGE 16 

COGENERATION TECHNOLOGY ALTERNATIVES STUDY 

I &SE PEO ADV DESIGN ENGR REPORT 5. 1 

**FUEL ENERGY SAVED BY PROCESS AMD ECS** 


INDUSTRY 20261 MW 1.31 PROCESS MILLIONS BTU/HR 11.0 PROCESS TEMPI F) 250. PRODUCT FLUID-MILK HOURS PER YEAR 2100. 



UTILITY FUEL 

COAL 

WASTE 

FUEL 

COGEN 

POWER TO HEAT RATIO 0.406 

WASTE FUEL EQV BTU* 10**6* 0. HOT 

COGEN C09EN COGEN AUX UTILIT TOTAL SITE 

WATER BTU* 10* *6 
NET* FAIL 

= 6. 

FESR POWER 

1 

HEAT 





FUEL 

SAVED* 

FUEL 

PROCES 

PROCES 

MW 

PROCES 

FUEL 

FUEL FUEL 

TOTAL* 



FACTR 

FACTR 





USED 

NO-NET 

USED 

HEAT 

POWER 

ELECT 

BOILR 

USED 

SITE USED 

UTILIT 









10**8 

10**6 

10**6 

10**6 

10**6 


10**6 

10**6 

10**6 

10**6 









BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 


BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 





18 

CC1626 

GTST- 1 6/26 

POWR 

0. 

7. 

11 . 

3. 

4. 

1 . 

9. 

0. 

20. RESIDUAL 

20. 

10 

0.24 

0.22 

0.54 

18 

CC1626 

GTST- 1 6/ 26 

HEAT 

0. 

23. 

36. 

1 1 . 

18. 

5. 

0. 

-34. 

38. RESIDUAL 

4. 

10 

0.37 

0.40 

0.29 

19 

CC1622 

GTST- 16/22 

POWR 

0. 

7. 

11 . 

4. 

4. 

1 . 

9. 

0. 

20. RESIDUAL 

20. 

10 

0.26 

0.22 

0.55 

19 

CC1622 

GTST- 16/22 

HEAT 

0. 

21 . 

35. 

1 1 . 

14. 

4. 

0. 

-30. 

35. RESIDUAL 

5. 

10 

0.38 

0.40 

0.31 

20 

CC1 222 

GTST- 12/22 

POWR 

0. 

7. 

1 1 . 

4. 

4. 

1. 

9. 

0. 

20. RESIDUAL 

20. 

10 

0.26 

0.22 

0.55 

20 

CC1 222 

GTST- 1 2/22 

HEAT 

0. 

22. 

35. 

1 1 . 

14. 

4. 

0. 

-29. 

35. RESIDUAL 

3. 

10 

0.38 

0.40 

0.32 

21 

CC0822 

GTST-08/22 

POWR 

0. 

7. 

12. 

4. 

4. 

1 . 

8. 

0. 

19. RESIDUAL 

19. 

10 

0.28 

0.23 

0.56 

21 

CC0822 

GTST-08/22 

HEAT 

0. 

19. 

29. 

1 1 . 

11. 

3. 

0. 

-21 . 

29. RESIDUAL 

8. 

10 

0.39 

0.38 

0.37 

22 

STIQ15 

STIG-15-16 

POWR 

0. 

2. 

12. 

0. 

4. 

1 . 

13. 

0. 

24. RESIDUAL 

24. 

10 

0,09 

0. 18 

0,45 

22 

STIG15 

STIG- 15-16 

HEAT 

0. 

174. 

846. 

11. 

322. 

94. 

0. 

-993. 

846. RESIDUAL 

-147. 

0 

0. 17 

0.38 

0.01 

23 

STIG10 

STIG- 10-16 

POWR 

0. 

3. 

12. 

2. 

4. 

1 . 

11 . 

0. 

23. RESIDUAL 

23. 

10 

0.13 

0.19 


23 

STIG10 

STIG-1 0-1 6 

HEAT 

0. 

23. 

83. 

11. 

30. 

9. 

0. 

-79, 

83. RESIDUAL 

4. 

10 

0.22 

0.36 


24 

STIG1S 

STIG-1S-16 

POWR 

0. 

4. 

13. 

3. 

4. 

1 . 

10. 

0. 

23. RESIDUAL 

23. 

10 

0.15 

0.19 


24 

STIG1S 

STIG-1S-16 

HEAT 

0. 

15. 

52. 

11 . 

• 17. 

5. 

0. 

-41 . 

52. RESIDUAL 

11. 

10' 

0.23 

0.34 

0,21 

25 

DEADV3 

DIESEL- ADV 

POWR 

0. 

7. 

12. 

4. 

4. 

1 . 

8. 

0, 

20. RESIDUAL 

20. 

10 

0,26 

0.22 

0.55 

25 

DEADV3 

DIESEL -ADV 

HEAT 

0. 

18. 

31 . 

1 1 . 

12. 

3. 

0. 

-22. 

31 .RESIDUAL 

9. 

0 

0.37 

0.37 

0.35 

26 

DEADV2 

DIESEL-ADV 

POWR 

0. 

7. 

12. 

4. 

4. 

1 . 

8. 

0. 

20. RESIDUAL 

20. 

11 

0.26 

0.22 

0.55 

26 

DEADV2 

DIESEL-ADV 

HEAT 

0. 

18. 

31 . 

1 1 . 

12. 

3. 

0. 

-22. 

31 .RESIDUAL 

9. 

1 

0.37 

0.37 

0.35 

27 

DEADV1 

DIESEL-ADV 

POWR 

0. 

8. 

12. 

5. 

4. 

1. 

7. 

0. 

19. RESIDUAL 

19. 

11 

0.29 

0.23 

0.58 

27 

DEADV1 

DIESEL-ADV 

HEAT 

0. 

17. 

26. 

1 1 . 

10. 

3. 

0. 

-16. 

26. RESIDUAL 

10. 

1 

0.40 

0.37 

0.42 

28 

DEHTPM 

ADV -DIESEL 

POWR 

0. 

8. 

12. 

5. 

4. 

1 . 

7. 

0. 

19. RESIDUAL 

19. 

10 

0.30 

0.24 

0.58 

28 

DEHTPM 

ADV-DI ESEL 

HEAT 

0. 

16. 

25. 

1 1 . 

3. 

3. 

0. 

-13. 

25. RESIDUAL 

10. 

0 

0.40 

0.37 

0.44 

29 

DES0A3 

DIESEL-SOA 

POWR 


7. 

12. 

4. 

4. 

1 . 

8. 

0 . 

20.DISTILLA 

20. 

0 

0.24 

0.22 

0.54 

29 

DES0A3 

DIESEL-SOA 

HEAT 

0 . 

17. 

32. 

11 . 

12. 

3. 

0 . 

-22. 

32. DISTILLA 

10. 

0 

0.35 

0,36 

0.34 

29 

DES0A3 

DIESEL-SOA 

POWR, 

* 0 . 

7. 

12. 

4. 

4. 

1 . 

8. 

0 . 

20. RESIDUAL 

20. 

0 

0.24 

0.22 

0.54 

29 

DESOA3 

DIESEL-SOA 

HEAT 

0 . 

17. 

32. 

1 1 . 

12. 

3. 

0 . 

-22. 

32. RESIDUAL 

10. 

0 

0.35 

0.36 

0.34 
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DATE 06/06/79 GENERAL ELECTRIC COMPANY PAGE 19 

COGENERATION TECHNOLOGY ALTERNATIVES STUDY 

l&SE PEO ADV DESIGN ENGR REPORT 5 . 1 

**FUEL ENERGY SAVED BY PROCESS AND ECS*« 

INDUSTRY 20261 MW 1.31 PROCESS MILLIONS BTU/HR 11.0 PROCESS TEMP(F) 250. PRODUCT FLUID-MILK HOURS PER YEAR 2100. 



UTILITY FUEL 

COAL 

WASTE 

FUEL 

COGEN 

POWER TO HEAT RATIO 0.406 

WASTE FUEL EQV BTU* 10**6* 0. HOT 

COGEN COGEN COGEN AUX UTILIT TOTAL SITE 

WATER BTU* 10**6* 6. 

NET* FAIL FESR POWER 

HEAT 





FUEL 

SAVED= 

FUEL 

PROCES 

PROCES 

MW 


PROCES 

FUEL 

FUEL FUEL 

TOTAL ♦ 



FACTR 

FACTR 





USED 

NO -NET 

USED 

HEAT 

POWER 

ELECT 

BOILR 

USED 

SITE USED 

UTILIT 









10**6 

10**6 

10**6 

10**6 

10**6 



10**6 

10**6 

10**6 

10**6 









BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 



BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 





30 

DES0A2 

DIESEL-SOA 

POWR 

0. 

7. 

12. 

4. 

4. 


1 . 

8. 

0. 

20.DISTILLA 

20. 

1 

0.24 

0.22 

0.54 

30 

DESOA2 

DIESEL-SOA 

HEAT 

0. 

17. 

32. 

1 1 . 

12. 


3. 

0. 

-22. 

32.DISTILLA 

10. 

1 

0.35 

0.36 

0.34 

30 

DES0A2 

DIESEL-SOA 

POWR 

0.- 

7. 

12. 

4. 

4. 


1 . 

8. 

0. 

20. RESIDUAL 

20. 

1 

0.24 

0.22 

0.54 

30 

DES0A2 

DIESEL-SOA 

HEAT 

0. 

17. 

32. 

11 . 

12. 


3. 

0. 

-22. 

32. RESIDUAL 

10. 

1 

0.35 

0.36 

0.34 

31 

DESOA1 

DIESEL-SOA 

POWR 

0. 

8. 

12. 

5. 

4. 


1 . 

7. 

0. 

19. D I ST I LLA 

19. 

1 

0.29 

0.23 

0.58 ? 

31 

DES0A1 

DIESEL-SOA 

HEAT 

0. 

16. 

26. 

1 1 . 

9. 


3. 

0. 

-15. 

26. DISTI LLA 

1 1 . 

1 

0.39 

0.36 

0.43 „ 

31 

DESOA1 

DIESEL-SOA 

POWR 

0. 

8. 

12. 

5. 

4. 


1 . 

7. 

0. 

19. RESIDUAL 

19. 

1 

0.29 

0.23 

0.58 

31 

DES0A1 

DIESEL-SOA 

HEAT 

0. 

16. 

26. 

1 1 . 

9. 


3. 

0. 

-15. 

26. RESIDUAL 

11 . 

1 

0.39 

0.36 

0.43 

32 

GTSOAD 

GT-HRSG-10 

POWR 

0. 

7. 

15. 

7. 

4. 


1 . 

4, 

0. 

20. D 1ST! LLA 

20. 

10 

0.27 

0.23 

0,56 

32 

GTSOAD 

GT-HRSG-10 

HEAT 

0. 

1 1 . 

23. 

1 1 . 

7. 


2. 

0. 

-7. 

23.DISTILLA 

•16, 

10 

0.32 

0.29 

0.48 

33 

GTRA08 

GT-85RE-08 

POWR 

0. 

7. 

13. 

5. 

4. 


1 . 

7. 

0. 

20. DISTI LLA 

20. 

10 

0.26 

0.22 

0.55 

33 

GTRA08 

GT-85RE--08 

HEAT 

0. 

16. 

29. 

11 . 

16. 


3. 

0. 

-19. 

29 . D I ST I LLA 

11 . 

10 

0.36 

0.36 

0.38 

34 

GTRA12 

GT-85RE-1 2 

POWR 

0. 

7. 

12. 

5. 

4. 


1 . 

7. 

0. 

20. DISTI LLA 

20. 

10 

0.26 

0.23 

0.55 

34 

GTRA12 

GT-85RE- 1 2 

HEAT 

0. 

16. 

29. 

1 1 . 

10. 


3. 

0. 

-18. 

29. DISTI LLA 

1 1 . 

10 

0.36 

0.36 

0.38 

35 

GTRA16 

0T-85RE-1 6 

POWR 

0. 

7. 

13. 

5. 

4. 


1 . 


0. 

20. DISTI LLA 

20. 

10 

0.26 

0.23 

0.55 

35 

GTRA16 

GT-85RE- 1 6 

HEAT 

0. 

15. 

28. 

1 1 . 

10. 


3. 

0. 

-17. 

28.DISTILLA 

11. 

10 

0.36 

0.35 

0.39 

— 

36 

GTR208 

GT-60RE-08 

POWR 


7. 

14. 

6. 

4. 


1 . 

6. 

0. 

20 . D I ST I LLA 

20. 

10 

0.26 

0.22 

0.55 

36 

GTR208 

GT-60RE-08 

HEAT 

0. 

13. 

26. 

1 1 . 

8. 


2. 

0. 

-12. 

26. DISTI LLA 

14. 

10 

0.34 

0.32 

0.43 

37 

GTR212 

GT-60RE- 1 2 

POWR 

0. 

7. 

14. 

6. 

4. 


1 . 

6. 

0. 

20. DISTI LLA 

20. 

10 

0.26 

0.22 

0.55 

37 

GTR212 

GT-60RE- 1 2 

HEAT 

0. 

14. 

27. 

11 . 

9. 


3. 

0. 

-14. 

27.DISTILLA 

13. 

10 

0.34 

0.33 

0.41 

36 

GTR216 

GT-60RE- 1 6 

POWR 

0. 

7. 

13. 

5. 

4. 


1 . 

7. 

0. 

20.DISTILLA 

20. 

io 

0.26 

0.23 

0.56 

38 

GTR216 

GT-60RE-16 

HEAT 

0 . 

14. 

27. 

11 . 

9. 


3. 

0. 

-14. 

27.DISTILLA 

13. 

10 

0.35 

0.34 

0.41 

39 

GTRW08 

GT-85RE-08 

POWR 

0. 

6. 

13. 

4. 

4. 


1 . 

8, 

0. 

21 .DISTILLA 

21. 

10 

0.22 

0.21 

0.52 

39 

GTRW08 

GT-85RE-08 

HEAT 

0 . 

16. 

36. 

1 1 . 

13. 

• 

4. 

0. 

-25. 

36. DISTI LLA 

1 1 . 

10 

0.31 

0.35 

0.31 

40 

GTRW12 

GT-85RE-12 

POWR 


6. 

12. 

4. 

4. 


1 . 

8. 

0. 

21 .DISTILLA 

21 . 

10 

0.23 

0.22 

0.53 

40 

GTRW12 

GT-85RE- 1 2 

HEAT 

0. 

18. 

36. 

11. 

13. 


4. 

0. 

-27. 

36. DISTILLA 

9. 

10 

0.33 

0.36 

0.31 

















HONEYWELL PAGE PRINTING SYSTEM— PI 168 — 0 2 


DATE 06/06/79 
I«SE Pe£0 ADV DESIGN EMGR 


f 

GENERAL ELECTRIC COMPANY 
COGENERATION TECHNOLOGY ALTERNATIVES STUDY 
REPORT 5. 1 



PAGE 

\ 

i ; 

20 








**FUEL 

ENERGY 

SAVED BY PROCESS AND 

ECS** 







I NDUSTRY 

20261 MW 

1.31 

PROCESS MILLIONS BTU/HR 11 

.0 PROCESS TEMPI F) 

250. PRODUCT FLUID-MILK HOURS 

PER YEAR 2100. 









POWER TO HEAT RATIO 0.406 









UTILITY FUEL 

COAL 





WASTE FUEL EQV BTU* 10**6= 0. HOT 

WATER BTU* 10**6 

= 

5. 






WASTE 

FUEL 

COGEN 

COGEN 

COGEN COGEN 

AUX 

UT1LIT 

TOTAL SITE 

NET* 

FAIL 

FESR 

POWER HEAT 





FUEL 

SAVED* 

FUEL 

PROCES 

Pt-eOCES MW 

PRCCES 

FUEL 

FUEL FUEL 

TOTAL* 



FACTR 

FACTR 





USED 

NO -NET 

USED 

HEAT 

POWER ELECT 

BO I LR 

USED 

SITE USED 

UTILIT 









1 0**6 

10**6 

10**6 

10**6 

10**6 


10**6 

10**6 

10**6 

10**6 









BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 


BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 





41 

GTRW16 

GT-85RE-16 

POWR 

0. 

6. 

13. 

4. 

4. 

1 . 

8. 

0. 

21 . OISTILLA 

21 . 

10 

0.23 

0.22 

0.53 

41 

GTRW16 

GT-85RE- 1 f 

HEAT 

0. 

17. 

34. 

1 1 - 

12. 

4. 

0. 

-24. 

34.DISTILLA 

10. 

10 

0.33 

0.36 

0.32 

42 

GTR308 

GT-60RE-08 

POWR 

0. 

6. 

14. 

5. 

4. 

. 1 . 

7 , 

0. 

21 .DISTILLA 

21 . 

10 

0.21 

0.21 

~o752 

42 

8TR308 

GT-60RE-08 

HEAT 

0. 

12. 

30. 

11 . 

9. 

3. 

0. 

-16. 

30. OISTILLA 

15. 

10 

0.28 

0.3, 

0.36 

43 

GTR312 

GT-60RE-12 

POWR 

0. 

6. 

13. 

5. 

4. 

1 . 

8. 

0. 

21 .DISTILLA 

21 . 

10 

0.23 

0.22 

0.53 

43 

GTR312 

GT-60RE-12 

HEAT 

O. 

15. 

32. 

1 1 . 

11 . 

3. 

0. 

-20. 

32. DISTILLA 

12. 

10 

0.32 

0.34 

0.35 

44 

GTR316 

GT-60RE-16 

POWR 

0. 

6. 

13. 

5. 

4. 

1 . 

8. 

0. 

21 .DISTILLA 

21 . 

10 

0.23 

C. 22 

0.53 

44 

GTR316 

GT-60RE-16 

HEAT 

0. 

15. 

32. 

11 . 

11 . 

3. 

0. 

-19. 

32. DISTILLA 

12. 

10 

0.32 

0.34 

0.35 

45 

FCPADS 

FUEL-CL-PH 

POWR 

0. 

7. 

12. 

4. 

4. 

1 . 

8. 

0. 

20. DISTILLA 

20. 

O 

0.25 

0.22 

0.55 

45 

FCPADS 

FUEL-CL-PH 

HEAT 

0. 

19. 

34. 

1 1 . 

13. 

4. 

0. 

-26. 

34. DISTILLA 

8. 

O 

0.36 

0.38 

0.33 

46 

FCMCDS 

FUEL-CL-MO 

POWR 

0. 

6. 

1 1 . 

3. 

4. 

1 . 

10. 

0. 

21 .DISTILLA 

21 . 

10 

0.23 

0.21 

0.53 

46 

FCMCDS 

FUEL -CL -MO 

HEAT 

0. 

27. 

47. 

11 . 

19. 

6. 

0. 

-47. 

47. DISTILLA 

0. 

0 

0.36 

0.41 

0.23 





I 


HON EYWELL - PA GE PRINTING SYSTEM- PI 1 88-02 


c 

DATE 06/06/79 GENERAL ELECTRIC COMPANY PAGE 21 

COGENERATION TECHNOLOGY ALTERNATIVES STUDY 

l&SE PEO ADV DESIGN ENGR REPORT 5. 1 

**FUEL ENERGY SAVED BY PROCESS AND ECS** 

INDUSTRY 20461 MW 26.50 PROCESS MILLIONS BTU/MR 659,0 PROCESS TEMPI F) 250. PRODUCT WET-CORN-MIL HOURS PER YEAR 6600. 


POWER TO HEAT RATIO 0.148 

UTILITY FUEL COAL WASTE FUEL EQV BTU* 10**6= 0. HOT WATER BTU* 10**6= 0. 






WASTE 

FUEL 

COGEN 

COGEN 

CCGEN 

COGEN 

AUX 

UTti.IT 

TOTAL S I TE 

NET= 

FAIL 

FESR 

POWER 

HEAT 





FUEL 

SAVED* 

FUEL 

PROCES 

PROCES 

MW 

PROCES 

FUEL 

FUEL FUEL 

TOTAL+ 



FACTR 

FACTR 





USED 

NO -NET 

USED 

HEAT 

POWER 

ELECT 

BCILR 

USED 

SITE USED 

UTILIT 









10**6 

1 0*«fi 

10**6 

10**6 

10**6 


10**6 

10**6 

10**6 

10**6 









BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 


BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 





0 

ONOCGN 

NO COG 

0 N 

0. 

0. 

0. 

0. 

0. 

0. 

775, 

304. 

775 . COAL-FGD 

1079. 

0 

0. 

0.09 

0.61 

1 

STM 141 

STM-TURB-1 

POWR 

0. 

189. 

495. 

323. 

97. 

29. 

395. 

0. 

890.RESI0UAL 

890. 

0 

0. 16 

0. 1 1 

0.74 

s 

STM141 

STM-TURB-1 

HEAT 

0. 

386. 

1008. 

659. 

198. 

58 - 

0. 

-315. 

1008. RESIDUAL 

693. 

0 

0.28 

0.20 

0.65 

1 

STM141 

STM-TURB-1 

POWR 

0. 

1 89. 

495. 

323. 

97. 

29. 

395. 

0. 

890. COAL-FGD 

890. 

0 

0.18 

0. 1 1 

0.74 

1 

STM141 

STM-TURB-1 

HEAT 

0. 

386. 

iooa. 

659. 

198. 

58. 

0. 

-315. 

1008. COAL-FGD 

693. 

0 

0.28 

0.20 

•0.65 

1 

STM141 

STM-TURB-1 

POWR 

0. 

189. 

495. 

323. 

97. 

29. 

395. 

0. 

890. COAL-AFB 

890, 

0 

0.18 

0.11 

0.74 

1 

STM 14 1 

STM-TURB-1 

HEAT 

0. 

386. 

1008. 

659. 

193. 

58. 

0. 

-315. 

1008. COAL -AFB 

693. 

0 

0.28 

0.20 

0.65 

2 

STM088 

STM-TURB-8 

POWR 

0. 

189. 

596. 

410. 

97. 

29. 

293. 

0. 

890. RES! DUAL 

890. 

0 

0.18 

0. 11 

0.74 

2 

STM088 

STM-TURB-8 

HEAT 

0. 

305. 

959, 

659. 

156. 

46. 

0. 

-185. 

959. RESIDUAL 

774. 

0 

0.24 

0.16 

0.69 

2 

STM088 

STM-TURB-8 

POWR 

0. 

189. 

596. 

410. 

97. 

29. 

293. 

0. 

890. COAL-FGD 

890. 

0 

0. 18 

0.11 

0.74 

2 

STM088 

STM-TURB-8 

HEAT 

0. 

305. 

959. 

659. 

156. 

46. 

0. 

-185. 

959. COAL-FGD 

774. 

0 

0.24 

0. 16 

0.69 

2 

STM088 

STM-TURB-8 

POWR 

C. 

189. 

596. 

410. 

97. 

29. 

293. 

0. 

890. COAL-AFB 

890. 

0 

0.18 

0. 1 1 

0.74 

2 

STH088 

STM-TURB-8 

HEAT 

0. 

305. 

959. 

659. 

156. 

46. 

0. 

-185. 

959. COAL-AFB 

774. 

0 

0.24 

0. 16 

0.69 

3 

PFBSTM 

PFB-STMTB- 

POWR 

0. 

188. 

378. 

223. 

97. 

29. 

513. 

0, 

91 . COAL-PFB 

891 . 

0 

0. 17 

0. 1 1 

0.74 

3 

PFBSTM 

PFB-STMTB- 

HEAT 

0. 

555. 

1118. 

659. 

287. 

64. 

0. 

-594. 

1118. COAL-PFB 

524. 

0 

0.33 

0.26 

0.59 

4 

TISTKT 

TI -STMTB-1 

POWR 

0. 

187. 

321 . 

173. 

97. 

29. 

571 . 

0. 

892, RES I DUAL 

892. 

0 

0. 17 

0. 1 1 

0.74 

4 

T I STMT 

TI -STMTB-1 

HEAT 

0. 

710. 

1220. 

659. 

370. 

108. 

0 . 

-852. 

1220. RESIDUAL 

369. 

0 

U. 37 

0.30 

0.34 

4 

T I STMT 

TI -STMTB-1 

POWR 

0 . 

187. 

321 . 

173. 

97. 

29. 

571 . 

0 . 

892. COAL 

892. 

0 

0. 17 

0.11 

0.74 

4 

T I STMT 

TI -STMTB-1 

HEAT 

0 . 

710. 

1220. 

659. 

370. 

108. 

0 . 

-852. 

1 220 . COAL 

369. 

0 

0.37 

0.30 

0.54 

5 

TIHRSG 

THERMIONIC 

POWR 

0 . 

164. 

691 . 

469. 

97. 

29. 

224. 

0 . 

91 5. RESIDUAL 

915. 

0 

0.15 

0.11 

0.72 

5 

■ 

TIHRSG 

THERMIONIC 

HEAT 

0 . 

231 , 

971 . 

659. 

137, 

40. 

0 . 

-123. 

971 .RESIDUAL 

848. 

0 

0. 19 

0. 14 

0.68 

5 

TIHRSG 

THERMIONIC 

POWR 

0 . 

164. 

691 . 

469. 

97. 

29. 

224. 

0 . 

91 5. COAL 

913. 

0 

0. 15 

0. 1 1 

~ 6772 

5 

TIHRSG 

THERMIONIC 

HEAT 

0 . 

231 . 

971 . 

659. 

137. 

40. 

0 . 

-123. 

971. COAL 

848. 

0 

0. 19 

0. 14 

0.68 

6 

STIRL 

STIRLING-1 

POUR 

0 . 

139. 

352. 

159. 

97. 

29. 

588. 

0 . 

940. DISTILLA 

940. 

0 

0. 13 

0.10 

0.70 

6 

STIRL 

STIRLING-1 

HEAT 

0 . 

577. 

1457. 

659. 

403. 

118. 

0 . 

-955. 

1457.DISTILLA 

502. 

0 

0.28 

0.28 

0.45 


HONE YWEL L PACE PRINTIN G JYSTEM- PI IBS-02 


C 


s 

t 


DATE 06/06/79 GE- "RAL ELECTRIC COMPANY PAGE 22 

COGELC -• .A TECHNOLOGY ALTERNATIVES STUDY 

l&SE PEG ADV DESIGN ENGR REPORT S, 1 ] 

**FUEL ENERGY SAVED BY PROCESS AMD ECS** 

INDUSTRY 20461 MW 28.50 PROCESS MILLIONS BTU/HR 659.0 PROCESS TEMP ( F ) 250. PRODUCT WET-CORN-MIL HOURS PER YEAR 6600. 

powER T0HEAT ratio 0.148 

UTILITY FUEL COAL WASTE FUEL EQV BTU* 10**6= O. HOT WATER BTU*10**6= O. II 

WASTE FUEi C-OGEN COGEN CCGEN COGEN AUX UT1L1T TOTAL SITE NET* FAIL FESR POWER HEAT S 






FUEL 

SAVED* 

FUEL 

PROCES 

PROCES 

MW 

PROCES 

FUEL 

FUEL FUEL 

TOTAL* 



FACTR 

FACTR 





USED 

NO -NET 

USED 

HEAT 

POWER 

ELECT 

BO! LR 

USED 

SITE USED 

UTILIT 









10**6 10**6 

10**6 

10**6 

10**6 


10**6 

10**6 

10**6 

10**6 









BTU/HR BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 


BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 





6 

STIRL 

STIRLING-1 

POWR 


0. 539. 

352. 

159. 

97. 

29. 

588. 

0. 

940. RESI DUAL 

940. 

0 

0. 13 

0.10 

0.70 

6 

STIRL 

STIRLING-1 

Heat 


0. 577. 

1457. 

659. 

403. 

118 = 

0. 

-955. 

1457. RESIDUAL 

502. 

0 

0.28 

0.28 

0.45 

6 

STIRL 

STIRLING-1 

POWR 


0. 139. 

352. 

159. 

97. 

29. 

588. 

0. 

940 . COAL 

940. 

0 

0.13 

0. 10 

0.70 

6 

STIRL 

STIRLING-1 

HEAT 


0 . 577 . 

1457. 

659. 

403. 

118. 

0. 

-955. 

1457. COAL 

502. 

0 

G. 28 

o.?e 

0.45 

7 

HEGT85 

HELIUM-GT- 

POWR 


0. 98. 

303. 

82. 

97. 

29. 

678. 

0. 

981 . COAL-AFB 

981 . 

10 

0.09 

0.10 

0.67 

7 

HEGT85 

HELIUM-GT- 

HEAT 


0. 783. 

2424. 

659. 

778. 

228. 

0. 

-2128. 

2424 . COAL-AFB 

296. 

0 

0.24 

0.32 

0.27 

8 

HEGT60 

HELIUM-GT- 

T-OWR 


0. 96. 

375. 

143. 

97. 

29. 

607. 

0. 

983. COAL-AFB 

983. 

10 

0.09 

0.10 

0.67 

8 

HEGT60 

HELIUM-GT- 

HEAT 


0. 445. 

1734. 

659. 

449. 

132. 

0. 

-1 100. 

1 734 . COAL-AFB 

635. 

0 

0.20 

0.26 

0.38 

9 

HEeTOO 

HELIUM-GT- 

POWR 


0. 88. 

553. 

287. 

97. 

29. 

438. 

0. 

991 . COAL-AFB 

991 . 

10 

0.08 

0. 10 

0.67 

e 

HFGTOO 

HELIUM-GT- 

HEAT 


0. 203. 

1271 . 

659. 

224. 

66. 

0. 

-395. 

1271 .COAL-AFB 

876. 

0 

0. 14 

0.18 

0.52 

1C 

K ;MCC’. 

FUEL-CL-MO 

POWR 


0. 163. 

320. 

152. 

97. 

29. 

596. 

0. 

916. COAL 

916. 

10 

0. 15 

0. 1 1 

0.72 

10 

FCMCCL 

FUEL-CL-MO 

HEAT 


0. 706. 

1386. 

659. 

421 . 

123. 

0. 

-1012. 

1385. COAL 

373. 

0 

0.34 

0.30 

0.48 

1 1 

FCSTCL 

FUEL-CL-ST 

POWR 


0 . 170. 

235. 

86. 

97. 

29. 

674. 

0. 

909 . COAL 

909. 

10 

0. 16 

0.11 

0.72 


11 FCSTCL FUEL-CL-ST HEAT 0. 1299. 1800. 659. 744. 218. 0. -2020. 1800. COAL -220. 0 C.42 0.41 0.37 

12 IGGTST INT-GAS-GT POWR 0. 139. 306. 120. 97. 29. 634. 0. 940. COAL 940. 1C 0.13 0.10 0.70 

12 IGGTST INT-GAS-GT HEAT 0. 762. 1679. 659. 533. 156. 0. -1362. 1679 .COAL 317. 0 0,31 0.32 0 . 39 

13 GTSOAR GT-HRSG-10 POWR 0. 148. 335. 153. 97. 29. 596. 0. 931. RESIDUAL 931. 0 0.14 0.10 0.71 

13 GTSOAR GT-HRSG-10 HEAT 0. 639. 1449. 659. 420. 123. 0. -1009. 1449. RESI DUAL 440. 0 0.31 0.29 0.45 

14 GTAC08 GT-HRSG-08 POWR CL F59~ 36cT 183? sTT 2?T 56tT (T 920. RESIDUAL 92CL 6 OTTS 677T~ 0 . 72 

14 GTAC08 GT-HRSG-08 HEAT 0. 573. 1296. 659. * 350. 103. 0. -789. 1 296 . RES I DUAL 503. 0 0.31 0.27 0.51 

15 GTAC12 GT-HRSQ-12 POWR 0. 162, 319, 181. 97. 29. 598. 0. 91 7 .RESI DUAL 917. 0 0.15 0.11 0 . 72 

15 GTAC12 GT-HRSG- 1 2 HEAT 0. 710. 1395. 659. 425. 125. 0. -1025. 1395. RESI DUAL 369. 0 0.34 0.31 0.47 


16 GTAC16 GT-HR3G-16 POWR 0. 162. 301. 135. 97. 29. 616. 0. 917. RESIDUAL 917. 0 0..15 0.11 0.72 

16 GTAC16 GT-HRSG- 1 6 HEAT 0. 789. 1468. 659. 474. 139. 0. -1178. 1468. RESIDUAL 290. 0 0.35 0.32 0.45 


17 

GTWC1 6 

GT-HRSG- 16 

POWR 

0. 142. 

309. 

125. 

97. 

29. 

629. 

0 . 

938. RESIDUAL 

938. 

0 

0. 13 

0.10 

0.70 

17 

GTWC16 

GT-HRSG- 16 

HEAT 

0. 750. 

1634. 

659. 

515. 

151 . 

0 . 

-1304. 

1634. RES I DUAL 

329. 

0 

0.31 

0.32 

0.40 











L. PA C E PR I N T IN G SYSTE M-* Pi 1 SB 


C 


DATE 06/06/73 GENERAL ELECTRIC COMPANY PAGE 23 

COGENERATION TECHNOLOGY ALTERNATIVES STUDY 

I &SE PEO ADV DESIGN EMGR ; REPORT 5. 1 

**FUEL ENERGY SAVED BY PROCESS AMD ECS** 

INDUSTRY 20461 MW 28.50 PROCESS MILLIONS BTU/HR 659.0 PROCESS TEMP (FI 250. PRODUCT WET-CORN-MIL HOURS PER YEAR 6600. 


POWER TO HEAT RATIO 0.148 

UTILITY FUEL COAL WASTE FUEL EOV BTU*10**6= 0. HOT WATER BTU*10**6= O. 






WASTE 

FUEL 

COGEN 

COGEN 

COGEN 

COGEN 

AUX 

UTILIT 

TOTAL SITE 

MET* 

FAIL 

FESR 

POWER 

: HEAT 





FUEL 

USED 

10**6 

BTU/HR 

SAVED* 
NO -NET 
10**6 
BTU/HR 

FUEL 
USED 
1 0**6 
BTU/HR 

PROCES 

HEAT 

10**6 

BTU/HR 

PRCCES 

POWER 

10**6 

BTU/HR 

MW 

ELECT 

PROCES 

BOILR 

10**6 

BTU/HR 

FUEL 
USED 
1 0**6 
BTU/HR 

FUEL FUEL 

SITE USED 

10**6 
BTU/HR 

TOTAL* 

UTILIT 

10**6 

BTU/HR 



FACTR 

FACTR 

13 

CC1626 

GTST- 16/26 

POWR 

0. 

143. 

242. 

69. 

97. 

29. 

694, 

0. 

936. RESI DUAL 

936. 

0 

0. 13 

0. 10 

0.70 

18 

CC1626 

GTST- 16/26 

HEAT 

0. 

1361 . 

2302. 

659. 

924. 

271 . 

0. 

-2584. 

2302. RES I DUAL 

-281 . 

0 

0.37 

0.40 

0.29 

19 

CC1622 

GTST- 16/22 

PQWR 

0. 

150. 

244. 

77. 

97. 

29. 

685. 

0. 

929. RESI DUAL 

929. 

0 

0. 14 

0. 10 

0.71 

19 

CC1622 

GTST -16/22 

HEAT 

0. 

1285. 

2095. 

659. 

833. 

244. 

0. 

-2301 . 

2095. RESI DUAL 

-205. 

0 

0.38 

0.40 

0.31 

20 

CC1222 

GTST- 12/22 

POWR 

0. 

151 . 

243. 

77. 

97. 

29. 

685. 

0. 

928. RESIDUAL 

928. 

0 

0. 14 

0. 10 

0.71 

20 

CC1222 

GTST- 12/22 

HEAT 

0. 

1295. 

2082. 

639. 

833. 

244. 

0 . 

-2298. 

2082. RES I DUAL 

-216, 

0 

0.38 

0.40 

0.32 

21 

CC0822 

GTST-08/22 

POWR 

0. 

162. 

254. 

95. 

97. 

29. 

663. 

0. 

918. RESIDUAL 

918. 

0 

0 , 15 

0.11 

0.72 

21 

CC0822 

GTST-06/22 

HEAT 

0. 

1119. 

1759. 

659. 

673. 

197. 

0. 

-1799. 

1759. RESIDUAL 

-39. 

0 

0.39 

0.38 

0.37 

22 

STIG15 

STI G- 15-16 

POWR 

0. 

53. 

255. 

3. 

97. 

29. 

771 . 

0. 

1027. RESIDUAL 

1027. 

0 

0.05 

0.09 

0.64 

22 

ST1G15 

STIG-15-16 

HEAT 

0. 

10439. 

50692. 

659. 

19314. 

5661 \ 

0. - 

■60052. 

50692. RESIDUAL 

-9359. 

0 

0. 17 

0.38 

0.01 


ST I 010 

STI G- 1 0- 1 6 

POWR 

0. 

75. 

271 . 

36. 

97. 

29. 

733. 

0. 

1004. RES I DUAL 

1004. 

0 

0.07 

0. 10 

0.66 


STI010 

STI G- 10-16 

HEAT 

0. 

1383. 

4974 . 

659. 

1786. 

523, 

0. 

-5277. 

4974. RESIDUAL 

-304. 

0 

0.22 

0.36 

0. 13 


STIG1S 

STIG-1S-16 

POUR 

o. 

86. 

290. 

61 . 

97. 

29. 

703. 

0. 

993. RESIDUAL 

993. 

0 

0.08 

0. 10 

0.66 

24 

3TIG1S 

STIG-1S-16 

HEAT 

0. 

924. 

2126. 

659. 

1048. 

307. 

0. 

-2971 . 

31 26. RESI DUAL 

155. 

0 

0.23 

0.34 

0.21 

25 

DEADV3 

D I ESEL-ADV 

POWR 

0. 

120. 

262. 

67. 

97. 

29. 

697. 

0. 

959. RESI DUAL 

959. 

0 

0. 1 1 

0.10 

0.69 

25 

DEADV3 

DIESEL- ADV 

HEAT 

0. 

1 189. 

2594. 

659. 

962. 

282. 

0. 

-2704. 

2594. RES! DUAL 

-110. 

0 

0.31 

0.37 

0.25 

26 

DEADV2 

D I ESEL-ADV 

POWR 

0, 

120. 

262. 

67. 

97. 

29. 

697. 

0. 

959. RES! DUAL 

959. 

1 

O. 1 1 

0. 10 

0.69 

26 

DEADV2 

D I ESEL-ADV 

HEAT 

0. 

1189. 

2594 . 

659. 

963. 

282. 

0 . 

-2704. 

2594. RESI DUAL 

-110. 

1 

0.31 

0.37 

0.25 

27 

DEADV1 

DI ESEL-ADV 

POWR 

0. 

162. 

262. 

102. 

97. 

29. 

655. 

0. 

91 7. RESI DUAL 

917. 

1 

0.15 

0 . 1 1 

0.72 

27 

DEADV1 

D1 ESEL-ADV 

HEAT 

0. 

1044. 

1685. 

659. 

625. 

183. 

0 . 

- 1 650 . 

I 685. RESI DUAL 

35. 

1 

0.38 

0.37 

0.39 

28 

DEHTPM 

ADV-DIESEL 

POUR 

0. 

175. 

266. 

117. 

97. 

29. 

638. 

0 . 

904. RES I DUAL 

904. 

0 

0. 16 

0.11 

0.73 

26 

DEHTPM 

ADV -DIESEL 

HEAT 


986. 

1499. 

659. 

547. 

160. 

0 . 

-1406. 

1499. RESI DUAL 

93. 

0 

0.40 

0.37 

0.44 

29 

OESOA3 

DIESEL-SOA 

POWR 

0. 

104. 

269. 

59. 

97. 

29. 

706. 

0 . 

975 . DI STI LLA 

975. 

0 

0.10 

0.10 

0.68 

29 

DES0A3 

DIESEL-SOA 

HEAT 

0 . 

1159. 

2995. 

659. 

1081 . 

317. 

0 . 

-3075. 

2995 . D I ST I LLA 

-80. 

0 

0.28 

0.36 

0.22 


29 OES0A3 DIESEL-SOA PCWR 0. 104. 269. 59. 97. 29. 706, 0. 975. RESIDUAL 975. O 0.10 0.10 0.68 

29 DESOA3 DIESEL-SOA HEAT 0. 1159. 2995. 659. 1081. 317. 0. -3075. 2995 . RESI DUAL -80. 0 0.28 0.36 0.22 


H 
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DATE 06/06/79 GENERAL ELECTRIC COMPANY PAGE 24 

COGENERATION TECHNOLOGY ALTERNATIVES STUDY 

iSSE PEP ADV DESIGN ENGR REPORT 5.1 

**FUEL ENERGY SAVED BY PROCESS AND ECS** 

INDUSTRY 20461 MW 28.50 PROCESS MILLIONS BTU/HR 659.0 PROCESS TEMPCF) 250. PRODUCT WET-CORN-MIL HOURS PER YEAR 6600. 


POWER TO HEAT RATIO 0.148 

UTILITY FUEL COAL WASTE FUEL EQV BTU*10**6= O. HOT WATER BTU*10**6= 0 , 






WASTE 

FUEL 

COGEN 

COGEN 

COGEN 

ceoEN 

AUX 

UTILIT 

TOTAL SITE 

NET* 

FAIL 

FESR 

POWER 

HEAT 

N 

I 





FUEL 

SAVED= 

FUEL 

PROCES 

PROCES 

MW 

PROCES 

FUEL 

FUEL FUEL 

TOTAL* 



FACTR 

FACTR 





USED 

NO -NET 

USED 

HEAT 

POWER 

ELECT 

BOILR 

USED 

SITE USED 

UTILIT 





K 





1 0**6 

10**6 

10**6 

1 0**6 

10**6 


10**6 

10**6 

10**6 

10**6 









BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 


BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 





30 

DES0A2 

DIESEL-SOA 

POWR 

0. 

104. 

269. 

59. 

97. 

29. 

706. 

0. 

975. OISTILLA 

975. 

1 

0. 10 

0. 10 

0.68 

30 

DES0A2 

DIESEL-SOA 

HEAT 

0. 

1159. 

2995. 

659. 

1081 . 

317. 

0.' 

-3075. 

2995.DISTILLA 

-80. 

1 

0.28 

0.36 

0.22 

30 

DESOA2 

DIESEL-SOA 

POWR 

0. 

104. 

269. 

59. 

97. 

29. 

706. 

0. 

975. RESIDUAL 

975. 

1 

0. 10 

0. 10 

~ CL 68 

30 

DES0A2 

DIESEL-SOA 

HEAT 

0. 

1 159. 

2995. 

659. 

1081 . 

317. 

0. 

-3075. 

2995. RESIDUAL 

-80. 

1 

0.28 

0.36 

0.22 

31 

DES0A1 

DIESEL-SOA 

POWR 

0 . 

162. 

269. 

108. 

97. 

29. 

648. 

0 . 

918 . DISTI LLA 

918. 

t 

0. 15 

0. 1 1 

0.72 

l 31 

DESGA1 

DIESEL-SOA 

HEAT 

0 . 

986. 

1643. 

659. 

593. 

174. 

0 . 

-1550. 

1643. OISTILLA 

93. 

1 

0.37 

0.36 

0.40 

3! 

DES0A1 

DIESEL-SOA 

POWR 

0 . 

162. 

269. 

108. 

97. 

29. 

648. 

0 . 

91 6. RESIDUAL 

918. 

1 

0. 15 

0.11 

0.72 ! 

31 

DES0A1 

DIESEL-SOA 

HEAT 

0 . 

986. 

1643. 

659. 

593. 

174. 

0 , 

-1550. 

1643. RESIDUAL 

93. 

1 

0.37 

0.36 

0.40 g 

32 

GTSOAD 

GT-HRSG- 1 0 

POWR 

0 . 

1 57. 

333. 

159. 

97. 

29. 

589. 

0 . 

922. OISTILLA 

922. 

0 

0. 15 

0. 1 1 

— ■ y 

0.71 1 

3’ 

GTSOAD 

GT-HRSG- 1 0 

HEAT 

0 . 

654. 

1384. 

659. 

404. 

118. 

0 , 

-959. 

1384. DISTI LLA 

425. 

0 

0.32 

0.29 

0.48 1 

33 

GTRA08 

GT-85RE-08 

POWR 

0. 

152. 

272. 

103. 

97. 

29. 

, 655. 

0. 

927. DISTI LLA 

927. 

0 

0. 14 

0. 10 

0.71 

I 

33 

GTRA08 

GT-85RE-08 

HEAT 

0. 

978. 

1750. 

659. 

625. 

183. 

0. 

-1648. 

1750. DISTI LLA 

102. 

0 

0.36 

0.36 

0.38 

1 

34 

GTRA12 

GT-85RE-12 

POWR 

0. 

154. 

272. 

103. 

97. 

29. 

654. 

0. 

925. OISTILLA 

925. 

0 

0. 14 

0. 1 1 

0.71 


34 

GTRA12 

GT-85RE- 1 2 

HEAT 

0. 

981 . 

1730. 

659. 

619. 

182. 

0. 

-1631 . 

1730. DISTILL A 

98. 

0 

0.36 

0.36 

0.38 


35 

©TRA16 

GT-85RE- 1 6 

POWR 

0. 

154. 

279. 

110. 

97. 

29. 

646. 

0. 

925. OISTILLA 

925. 

0 

0. 14 

0.11 

0.71 


35 

GTRA16 

GT-85RE-16 

HEAT 

0. 

927. 

1675. 

659. 

585. 


0. 

-1523. 

1675. OISTILLA 

152, 

0 

0.36 

0.35 

0.39 


36 

GTR208 

GT-60RE-08 

POWR 

0. 

153. 

304. 

130. 

97. 

29. 

’ 622. 

0 . 

926. DISTI LLA 

926. 

0 

0. 14 

0.11 

0.71 


36 

GTR208 

GT-60RE-08 

HEAT 

0 . 

775, 

1538. 

659. 

492. 

144. 

0 . 

- 1 234 . 

1538. OISTILLA 

304. 

0 

0.34 

0,32 

0.43 


37 

GTR21 2 

GT-60RE-12 

POWR 

0 . 

152. 

295. 

121 . 

97. 

29. 

633. 

0 . 

927. DISTI LLA 

927. 

0 

0.14 

0.10 

0.71 


37 

GTR212 

GT-60RE-12 

HEAT 

o. 

825. 

1603. 

659. 

529. 

155. 

0 . 

-1349. 

1 603 . D I ST I LLA 

254. 

0 

0.34 

0.33 

0.41 


38 

GTR218 

9T-60RE- 1 6 

POWR 

0 . 

155. 

289. 

119. 

97. 

29. 

636. 

0. 

924. DISTI LLA 

924. 

0 

0. 14 

0.11 

0.71 


38 

GTR21 6 

GT-60RE-16 

HEAT 

0 . 

861 . 

1605. 

659. 

541 . 


0 . 

-1386. 

1605. DIST1LLA 

219. 

0 

0.35 

0.34 

0.41 


39 

GTRW08 

GT-85RE-08 

POWR 

0. 

127. 

277. 

85. 

97. 

29. 

675. 

0. 

952. DISTI LLA 

952. 

0 

0. 12 

0. 10 

0.69 


39 

GTRW08 

GT-85RE-08 

HEAT 

0. 

983. 

2143. 

659. 

752. 

220. 

0. 

-2047. 

2143. DISTI LLA 

96. 

0 

0.31 

0.35 

0.31 


40 

GTRW12 

GT-85RE- 1 2 

POWR 

0. 

134. 

267. 

83. 

97. 

29. 

678. 

0. 

945. DISTI LLA 

945. 

0 

0.12 

0. 10 

0.70 


40 

GTRW12 

©T-85RE- 1 2 

HEAT 

0. 

1068. 

2132. 

659. 

776. 

227. 

0. 

-2122. 

21 32. DISTI LLA 

11 . 

0 

0.33 

0.36 

0.31 



i 





r 
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DATE 0S/06/79 GENERAL ELECTRIC COMPANY PAGE 25 

COGENERATION TECHNOLOGY ALTERNATIVES STUDY 

I &SE PEG ADV DESIGN EMGR REPORT 5. 1 

**FUEL ENERGY SAVED BY PROCESS AND ECS** 

INDUSTRY 20461 MW 28.50 PROCESS MILLIONS BTU/HR 659.0 PROCESS TEMPI F) 250. PRODUCT WET-CORN-MIL HOURS PER YEAR 6600. 


POWER TO HEAT RATIO 0.148 

UTILITY FUEL COAL WASTE FUEL EQV BTU*10**6= 0. HOT WATER BTU*10**6= 0. 






WASTE 

FUEL 

COGEN 

COGEN 

COGEN 

COGEN 

AUX 

UTILIT 

TOTAL SITE 

NET* 

FAIL 

_FESR_ 

POWER HEAT 





FUEL 

SAVED* 

FUEL 

PROCES 

PROCES 

MW 

PROCES 

FUEL 

FUEL FUEL 

TOTAL* 



FACT!? 

FACTR 





USED 

NO -NET 

USED 

HEAT 

POWER 

ELECT 

BOILR 

USED 

SITE USED 

UTILIT 









10**6 

10**6 

1 0**6 

10**6 

1 0**6 


10**6 

1 0**6 

1 0**6 

10**6 









BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 


BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 





41 

GTRW16 

GT-85RE- 1 6 

PQWR 

0. 

135. 

272. 

88. 

97. 

29. 

672. 

0. 

944 . DISTI LLA 

944. 

0 

0.12 

0.10 

0.70 

41 

GTRW16 

GT-85RE-16 

HEAT 

0. 

1011. 

2042. 

659. 

729, 

214. 

0. 

-1975. 

2042.DISTILLA 

68. 

0 

0.33 

0.36 

0.32 

42 

GTR308 

GT-60RE-08 

POWR 

0. 

123. 

314. 

113. 

97. 

29. 

642. 

0. 

956. DISTILLA 

956. 

0 

0.11 

0. 10 

0.69 

42 

GTR308 

GT-60RE-08 

HEAT 

0. 

718. 

1826. 

659. 

566. 

166. 

0. 

-1465. 

1 826 . DISTI LLA 

361 . 

0 

0.28 

0.31 

0.36 

43 

GTR312 

GT-60RE- 1 2 

POWR 

0. 

136. 

284. 

99. 

97. 

29. 

659. 

0. 

944. DISTI LLA 

944. 

0 

0. 13 

0. 10 

0.70 

43 

GTR312 

GT-60RE- 1 2 

HEAT 

0. 

90G . 

1899. 

659. 

650, 

190. 

0. 

-1726. 

1899. DISTILLA 

173. 

0 

0.32 

0.34 

0.35 

44 

GTR316 

GT-60RE-16 

POWR 

0. 

135. 

287. 

100. 

97. 

29. 

658. 

0. 

944. DISTILLA 

944. 

0 

0.12 

0.10 

0.70 

44 

GTR316 

GT-60RE-16 

HEAT 

O. 

887. 

1888. 

659. 

640. 

188. 

0. 

-1697. 

1888. DISTILLA 

1P2. 

0 

0.32 

0.34 

0.35 

45 

FCPADS 

FUEL -CL -PH 

POWR 

0. 

99. 

256. 

44. 

97. 

29. 

724. 

0. 

980. DISTILLA 

980. 

0 

0.09 

0.10 

0.67 

45 

FCPADS 

FUEL-CL-PH 

HEAT 

0. 

1502. 

3876. 

659. 

1473. 

432. 

0. 

•4299. 

3876. DISTILLA 

-423. 

O 

0.28 

0,38 

0.17 

46 

FCMCDS 

FUEL- CL -MO 

POWR 

0. 

133- 

236. 

55. 

97. 

29. 

711 . 

0. 

947. DISTILLA 

947. 

O 

0. 12 

0. 10 

0.70 

46 

FCMCDS 

FUEL-CL-MO 

HEAT 

0. 

158S. 

2828. 

659. 

1165. 

342. 

0. 

-3338. 

2828. DISTI LLA 

-509. 

0 

0.36 

0.41 

0.23 
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DATE 06/06/79 GENERAL ELECTRIC COMPANY PAGE 26 

COGENERATION TECHNOLOGY ALTERNATIVES STUDY 

l&SE PEO ADV DESIGN ENGR 2 REPORT 5. 1 . 

**FUEL ENERGY SAVED BY PROCESS AND ECS** 

INDUSTRY 20631 MW 4.70 PROCESS MILLIONS BTU/HR 301 . o' PROCESS TEMPCF) 250. PRODUCT BEET-SUGAR HOURS PER YEAR 2600. 


POWER TO HEAT RATIO 0.053 

UTILITY FUEL COAL WASTE FUEL EQV BTU* 10**6= 76. HOT WATER BTU* 10**6= 0. 






WASTE 

FUEL 

COGEN 

COGEN 

COGEN 

COGEN 

AUX 

UTILIT 

TOTAL SITE 

NET- 

FAIL 

FESR 

POWER 

HEAT I 





FUEL 

SAVED* 

FUEL 

PROCES 

PROCES 

MW 

PROCES 

FUEL 

FUEL FUEL 

TOTAL* 



FACTR 

FACTR I 





USED 

NO-NET 

USED 

HEAT 

POWER 

ELECT 

BOILR 

USED 

SITE USED 

UTILIT 




| 





10**6 

10**6 

10**6 

10**6 

10**6 


10**6 

10**6 

10**8 

10**6 




| 





BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 


BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 




S 

0 

ONOCGN 

NO COG 

0 N 

76. 

0. 

0. 

0. 

0. 

0. 

354. 

50. 

354 . COAL-FGD 

404. 

0 

0. 

0.04 

0.74 | 

1 

STM141 

STM-TURB-1 

POWR 

76. 

31 . 

82. 

53. 

16. 

5. 

291 . 

0. 

373. RESIDUAL 

373. 

10 

0.10 

0.04 

0.81 

1 

STM141 

STM-TURB- 1 

HEAT 

76. 

176. 

461 . 

301 . 

90. 

27. 

0. 

-233. 

461 .RESIDUAL 

228. 

0 

0.31 

0.20 

0.65 

1 

STM141 

STM-TURB-1 

POWR 

76. 

31 . 

82. 

53. 

16. 

5. 

291 . 

0. 

373. COAL-FGD 

373. 

10 

0. 10 

0.04 

0.81 

1 

STM141 

STM-TURB-1 

HEAT 

76. 

176. 

461 . 

301 . 

90. 

27. 

0. 

-233. 

461 . COAL-FGD 

228. 

0 

0.31 

0.20 

0.65 

1 

STM141 

STM-TURB-1 

POWR 

76. 

31 . 

82. 

53. 

16. 

5. 

291 . 

0. 

373. COAL-AFB 

373. 

10 

0. 10 

0.04 

0.81 u 

1 1 

STM141 

STM-TURB-1 

HEAT 

76. 

176. 

461 . 

301 . 

90. 

27. 

0. 

-233. 

461 . COAL-AFB 

228. 

0 

0.31 

0.20 

0.65 

2 

STM088 

STM-TURB-8 

POWR 

76. 

31 . 

28 . 

68. 

16. 

5. 

275. 

0. 

373. RESIDUAL 

373. 

10 

0. 10 

0.04 

0.81 

2 

STM088 

STM-TURB -8 

HEAT 

76. 

139. 

438. 

301 . 

71 . 

21 . 

0. 

-173. 

438. RESIDUAL 

265. 

0 

0.28 

0. 16 

0.69 

2 

STM088 

STM-TURB-8 

POWR 

76. 

31 . 

98. 

68. 

16. 

5. 

275. 

0, 

373. COAL-FGD 

373. 

10 

0.10 

0.04 

0.81 

2 

STM088 

STM-TURB-8 

HEAT 

76. 

139. 

438. 

301 . 

71 . 

21 . 

0. 

-173. 

438. COAL-FGD 

265. 

0 

0.28 

0.16 

0.69 

2 

STM088 

STM-TURB-8 

POWR 

76. 

31 . 

98. 

68. 

16. 

5. 

275. 

0. 

373. COAL-AFB 

373. 

10. 

0. 10 

0.04 

0.81 

2 

STM088 

STM-TURB-8 

HEAT 

76. 

•139. 

438. 

301 . 

71 . 

21 . 

0. 

-173. 

438. COAL-AFB 

265. 

0 

0.28 

0. 16 

0.69 | 

3 

PFBSTM 

PFB-STMTB- 

POWR 

76. 

31 . 

62. 

37. 

16. 

5. 

3*1 , 

0. 

373. COAL-PFB 

G73. 

10 

0.09 

0.04 

0.81 

3 

PFBSTM 

PFB-STMTB- 

HEAT 

76. 

254. 

51 1 . 

301 . 

131 , 

38. 

0. 

-360. 

51 1 . COAL-PFB 

151 . 

0 

0.37 

0.26 

0.59 " 

4 

T I STMT 

TI-STMTB-1 

POWR 

76, 

31 . 

53. 

29. 

16. 

5. 

3»SJ . 

0 . 

373. RES I DUAL 

373. 

10 

0.09 

0.04 

0.81 

4 

T I STMT 

T! -STMTB-1 

HEAT 

76. 

254. 

437. 

236. 

132. 

39. 

76. 

-364. 

514. RESIDUAL 

150. 

0 

0.37 

0.26 

0.59 

4 

T I STMT 

TI-STMTB-1 

POWR 

76. 

31 . 

53. 

29. 

16. 

5. 

320. 

- 0. 

373 . COAL 

373. 

10 

0.09 

0.04 

0.81 

4 

T I STMT 

TI -STMTB-1 

HEAT 

76. 

325. 

557, 

301 . 

169. 

50. 

0 . 

-478. 

557 . COAL 

80. 

0 

0.40 

0.30 

0.54 

5 

TIHRSG 

THERMIONIC 

POWR 

76. 

27. 

1 14. 

77. 

16. 

5. 

263. 

0 . 

377. RESIDUAL 

377. 

0 

0.08 

0.04 

0.80 

5 

TIHRSG 

THERMIONIC 

HEAT 

76. 

83. 

348. 

236. 

49. 

14. 

76. 

-103. 

4 24. RES I DUAL 

321 . 

0 

0. 19 

0. 12 

0.71 

5 

TIHRSG 

THERMIONIC 

POWR 

76. 

27. 

1 14. 

77. 

16. 

5. 

263. 

0 . 

377. COAL 

377. 

0 

0.08 

0.04 

0.80 

5 

TIHRSG 

THERMIONIC 

HEAT 

76. 

106. 

444, 

301 . 

62. 

18. 

0 . 

-145. 

444 . COAL 

299. 

0 

0.22 

0. 14 

0.68 

6 

STIRL 

STIRLING-1 

POVIR 

76. 

23. 

58. 

26. 

16. 

5. 

323. 

0 . 

381 .DISTILLA 

381 . 

0 

0.07 

0.04 

0.79 

6 

S7IRL 

STIRLING-1 

HEAT 

76.' 

207. 

522. 

236. 

144. 

42. 

* * 

76. 

-401 . 

598 . DISTI LLA 

198. 

0 

0.28 

0.24 

0.5 a 

1 V 

1 
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DATE 06/06/79 GENERAL ELECTRIC COMPANY PAGE 17 

COGENERATION TECHNOLOGY ALTERNATIVES STUDY 

I&SE PEO ADV DESIGN ENQR REPORT 5. 1 

**FUEL ENERGY SAVED BY PROCESS AND ECS** ‘ 

INDUSTRY 20631 MW 4.70 PROCESS MILLIONS BTU/HR 301.0 PROCESS TEMPI F) 250. PRODUCT BEET-SUGAR HOURS PER YEAR 2800. I 


POWER TO HEAT RATIO 0.053 ~ ' 

UTILITY FUEL COAL WASTE FUEL EQV BTU*10**6= 76. HOT WATER BTU*10**6= 0. 






WASTE 

FUEL 

CGGEN 

COGEN 

COGEN 

COGEN 

AUX 

UTILIT 

TOTAL SITE 

NET= 

FAIL 

FESR 

POWER 

HEAT 





FUEL 

SAVED* 

FUEL 

PROCES 

PROCES 

MW 

PROCES 

FUEL 

FUEL FUEL 

TOTAL* 



FACTR 

FACTR 




* 

USED 

NO -NET 

USED 

HEAT 

POWER 

ELECT 

BOILR 

USED 

SITE USED 

UTILIT 




f 





13**6 

1 0**6 

1 0**6 

10**6 

1 0**6 


10**6 

10**6 

10**6 

10**6 




I 





BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 


BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 





6 

STIRL 

STIRLING-1 

POVIR 

76. 

23. 

58. 

26. 

16. 

5. 

323. 

0. 

381 .RESIDUAL 

381 . 

0 

0.07 

0.04 

0.79 

6 

STIRL 

STIRLING-1 

HEAT 

76. 

207. 

522. 

236. 

144. 

42. 

76. 

-401 . 

598. RESIDUAL 

198. 

0 

0.28 

0 24 

0.50 

6 

STIRL 

STIRLING-1 

POWR 

76. 

23. 

58. 

26. 

16. 

5. 

323. 

0. 

381 . COAL 

381 . 

0 

0.07 

0.04 

0.79 

6 

STIRL 

STIRLING-1 

HEAT 

76. 

264. 

666. 

301 . 

184. 

54. 

0. 

-525. 

666 . COAL 

141 , 

O 

0.31 

0.28 

0.45 

7 

HEGT85 

HELIUM-GT- 

POWR 

76. 

16. 

50. 

14. 

16. 

5. 

338. 

0. 

388. COAL- AF3 

388. 

10 

0.05 

0.04 

0.78 * 

7 

HEST85 

HELIUM-GT- 

HEAT 

76. 

358. 

1107. 

301 . 

355. 

104. 

0. 

-1061 . 

1 107.COAL-AFB 

47. 

0 

0.26 

0.32 

0.27 „ 

8 

HEGT60 

HELIUM-GT- 

POWR 

76. 

16. 

62. 

24. 

16. 

5. 

326. 

0 . 

388. COAL-AFB 

388. 

10 

0.05 

0.04 

0.78 

8 

HEGT60 

HELIUM-GT- 

HEAT 

76. 

203. 

792. 

301 . 

205. 

60. 

0 . 

-591 . 

792. COAL -AFB 

201 . 

0 

0.22 

0.26 

0.38 

9 

HEGTOO 

HELIUM-GT- 

POWR 

76. 

15. 

91 . 

47. 

16. 

5. 

299. 

0 . 

390. COAL-AFB 

390. 

10 

0.04 

0.04 

0.77 

9 

HEGTOO 

HELIUM-GT- 

HEAT 

76. 

93. 

580. 

301 . 

102. 

30. 

0. 

-269. 

580. COAL-AFB 

31 1 . 

10 

0. IS 

0.18 

0.52 

10 

FK’iCCL 

FUEL-CL-MO 

POWR 

0. 

27. 

53. 

i-S. 

16. 

5. 

325. 

0. 

377 . COAL 

377. 

10 

-O. 15 

0.04 

6.80 

10 

FCMCCL 

FUEL-CL-MO 

HEAT 

0. 

322. 

633. 

.11 . 

192. 

56. 

0. 

-551 .. 

633. COAL 

82. 

10 

0.28 

0.30 

0.48 

1 1 

FCSTCL 

FUEL-CL-ST 

POWR 

0. 

28. 

39. 

14. 

16. 

5. 

337. 

0. 

376 . COAL 

376. 

10 

-0.15 

0.04 

0,80 

1 1 

F-^STCL 

FUEL-CL-ST 

HEAT 

0 . 

593. 

822. 

30’ . 

340. 

100. 

0. 

-101 1 . 

822 . COAL 

-189. 

10 

0.39 

0.41 

6.37 

’2 

i GGTST 

INT-GAS-GT 

POWR 

0. 

23. 

51 / 

20. 

16. 

5. 

331 . 

0, 

381 .COAL 

381 . 

10 

-0. 16 

0,04 

0.79 

_12 

IGGTST 

INT-GAS-GT 

HEAT 

0. 

348. 

767. 

301 . 

243. 

71 . 

0. 

-71 1 , 

767. COAL 

56. 

10 

0.26 

0.32 

0.39 



GTSOAR 

GT-HRSG- 1 0 

POWR 

76. 

24. 

55. 

25. 

16. 

5. 

325. 

0 . 

330. RES! DUAL 

380. 

10 

0.07 

0.04 

0.79 


GTSOAR 

GT-HRSG- 1 0 

HEAT 

76. 

229. 

519. 

236. 

150. 

44. 

76. 

-420. 

595. RESIDUAL 

175. 

0 

0.31 

0.25 

0.51 

14 

GTAC08 

GT-HRSG-08 

POWR 

76. 

26. 

59, 

30. 

16. 

5. 

319. 

0 . 

378. RESIDUAL 

378. 

10 

0,08 

0.04 

~o7bo 

14 

GTAC08 

GT-HRSG -08 

HEAT 

76. 

205. 

464. 

236. 

125. 

37. 

76. 

-341 . 

540. RESIDUAL 

199. 

0 

0.31 

0.23 

0.56 

13 

GTAC1 2 

GT-HRSG- 12 

POWR 

76. 

27. 

53. 

25. 

16. 

5. 

325. 

0 . 

377. RESIDUAL 

377. 

10 

0.08 

0.04 

0.80 j! 

15 

GTAC12 

GT-HRSG- 12 

HEAT 

76. 

2-54. 

499. 

236. 

152. 

45. 

76. 

-426. 

576. RESIDUAL 

150. 

0 

0.34 

0.26 

0.52 j 

16 

GTAC16 

GT-HRSG- 16 

POWR 

76. 

27. 

50. 

22. 

16. 

5, 

328. 

0 . 

378. RESIDUAL 

378. 

10 

0,08 

0.04 

P 

0.80 ( 

16 

GTAC16 

GT-HRSG- 16 

HEAT 

76. 

283. 

526. 

236. 

170. 

50. 

76. 

-481 . 

602. RESIDUAL 

122. 

0 

0.35 

0.28 

0.50 8 

17 

GTWC16 

GT-HRSG- 16 

POWR 

76. 

23. 

51 . 

21 . 

16. 

5. 

330. 

0 . 

381 .RESIDUAL 

381 . 

10 

0,07 

0.04 

0.79 j 

1? 

GTWC16 

GT-HRSG- 16 

HEAT 

76. 

269. 

385. 

236, 

184. 

54. 

76. 

-526. 

662. RESIDUAL 

136. 

0 

0.31 

0.28 

0.45 j 
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PAGE 

28 








**FUEL 

ENERGY 

SAVED BY PROCESS AND 

ECS** 







I NDUSTRY 

20631 MW 

4.70 

PROCESS MILLIONS BTU/HR 301 

.0 PROCESS TEMP IF) 

250. PRODUCT BEET-SUGAR HOURS 

PER YEAR 2600. 









POWER TO HEAT RATIO 0.053 









UTILITY FUEL 

COAL 





WASTE FUEL EOV BTU* 10**6= 76. HOT 

WATER BTU* 10**6 

= 0 

. 






WASTE 

FUEL 

COGEN 

COGEN 

COGEN 

COGEN 

AUX 

UTILIT 

TOTAL SITE 

NET* 

FAIL 

FESR 

POWER HEAT I 





FUEL 

SAVED= 

FUEL 

PROCES 

PROCES 

MW 

PROCES 

FUEL 

FUEL FUEL 

TOTAL* 



FACTR 

FACTR 





USED 

NO -NET 

USED 

HEAT 

POWER 

ELECT 

B01LR 

USED 

SITE USED 

UTILIT 









1 0**6 

1 0**6 

1 0**6 

10**6 

10**6 


10**6 

10**6 

10**6 

10**6 




i* 





BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 


BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 





18 

CC1626 

GTST- 16/26 

POWR 

76. 

24. 

40. 

1 1 . 

16. 

5. 

341 . 

0. 

381 .RESIDUAL 

381 . 

10 

0.07 

0.04 

0.79 

18 

CC * 626 

GTST- 16/26 

HEAT 

76. 

487. 

824. 

236. 

331 . 

97. 

76. 

-984. 

901 .RESIDUAL 

-83. 

0 

0.37 

0.37 

0.33 

19 

CC1 622 

GTST- 16/22 

POWR 

76. 

25. 

40. 

13. 

16. 

5. 

339. 

0 . 

380. RESIDUAL 

380. 

10 

0.08 

0.04 

— 0.79 

19 

CC1622 

GTST- 16/22 

HEAT 

76. 

460. 

750. 

236 . 

298. 

87. 

76. 

-883. 

827. RESIDUAL 

-56. 

0 

0.38 

0.36 

0.36 

20 

CC1222 

GTST- 1 2/22 

POWR 

76. 

25. 

40. 

13. 

16. 

5. 

339. 

0. 

379. RESIDUAL 

379. 

10 

0.08 

0.04 

0.79 

20 

CC1222 

GTST- 12/22 

HEAT 

76. 

464. 

746. 

236. 

298. 

87. 

76. 

-882. 

822. RESIDUAL 

-60. 

0 

0,38 

0.36 

0.37 

21 

CC0822 

GTST -08/22 

POWR 

76. 

27. 

42. 

16. 

16. 

5. 

336. 

0. 

378. RESIDUAL 

378. 

10 

0.08 

0.04 

0.80 

21 

CC0822 

GTST-08/22 

HEAT 

76. 

401 . 

£30. 

236. 

241 . 

71 . 

76. 

-703. 

707. RESIDUAL 

4. 

O 

0.39 

0.34 

0.43 

22 

3TIG15 

STI G- 15-16 

POWR 

76. 

9. 

42 

1 . 

16. 

5. 

353. 

0. 

396. RESIDUAL 

396. 

10 

0.03 

0.04 

0.76 

22 

STIG15 

STIG-1 5-1 6 

HEAT 

76. 

3738. 

18154. 

236. 

6917. 

2027. 

76. -21564. 

18230. RESIDUAL 

-3334. 

0 

0.17 

0.38 

0.02 

23 

STIG10 

STIG-1 0-1 6 

POWR 

73. 

12. 

45. 

6. 

16. 

5. 

347. 

0. 

392. RESIDUAL 

392. 

10 

0.04 

0.04 

0.77 

23 

STIG10 

STIG-1 0-16 

HEAT 

76 . 

495. 

1781 . 

236. 

640. 

187. 

76. 

-1949.. 

1858. RESIDUAL 

-91 . 

0 

• 

0.22 

0.34 

0.16 

24 

STIG1S 

STI G- 1 S- 1 6 

POWR 

76. 

14. 

48. 

10. 

16. 

5. 

342. 

0 . 

390. RESIDUAL 

390. 

10 

0.04 

0.04 

0 . 77 i 

24 

STIG1S 

STI G- IS- 1 6 

HEAT 

76. 

331 . 

1 120. 

236. 

375. 

110. 

76. 

-1123. 

1 196. RESIDUAL 

73. 

0 

0.23 

0.31 

0.25 

25 

DEADV3 

DIESEL-ADV 

POWR 

76. 

20. 

43. 

11 . 

16. 

5. 

341 . 

0. 

384. RES I DUAL 

384. 

0 

0.06 

0.04 

0.78 

25 

DEADV3 

DIESEL- ADV 

HEAT 

76. 

426. 

929. 

236. 

345. 

101 . 

76. 

-1027. 

1005. RESIDUAL 

-21 . 

0 

0.31 

0.34 

0.30 

26 

DEADV2 

DIESEL-ADV 

POWR 

76. 

20. 

43. 

1 1 . 

16. 

5. 

341 . 

0 . 

384. RES I DUAL 

384. 

1 

0.06 

0.04 

o.7e 

26 

DEADV2 

DIESEL-ADV 

HEAT 

76. 

426. 

329. 

236. 

345. 

101 . 

76. 

-1027. 

1006. RESIDUAL 

-21 . 

1 

0.31 

0.34 

0.30 

27 

DEADV1 

DIESEL-ADV 

POWR 

76. 

27. 

43. 

17. 

16. 

5. 

S34 . 

0 . 

377. RESIDUAL 

377. 

1 

0. 08 

0.04 

0.80 

27 

DEADV1 

DIESEL-ADV 

HEAT 

76. 

374. 

604. 

23S. 

224. 

66. 

76. 

-630. 

680. RESIDUAL 

30. 

1 

0.38 

0.33 

0.44 

28 

DEHTPM 

ADV-DI ESEL 

POWR 

76. 

29. 

44. 

19. 

16. 

5. 

331 . 

0 . 

375. RESIDUAL 

375. 

0 

0.09 

0.04 

0.80 

28 

OEHTPM 

ADV-DI ESEL 

HEAT 

76.. 

353. 

537. 

236. 

196. 

57. 

76. 

-562. 

613. RESIDUAL 

51 . 

0 

0.40 

0.32 

0.49 

29 

DES0A3 

DIESEL-SGA 

POWR 

76. 

17. 

44. 

10. 

16. 

5. 

343. 

0 . 

387. DISTILLA 

387. 

0 

0.05 

0,04 

0.78 

29 

DES0A3 

DIESEL-SOA 

HEAT 

76. 

415. 

1072. 

236. 

387. 

113. 

76. 

-1180. 

1 149. DISTILLA 

-11 . 

0 

0.28 

0.34 

0.26 

29 

DES0A3 

DIESEL-SGA 

POWR 

76. 

17. 

44. 

10. 

16. 

5. 

343. 

0 . 

387. RES I DUAL 

387. 

0 

0.05 

0.04 

0.78 

29 

DES0A3 

DIESEL-SGA 

HEAT 

76. 

415. 

1072. 

236. 

387. 

113, 

76. 

-1160. 

1149. RESIDUAL 

-1 1 . 

0 

0.28 

0,34 

0.26 

1 
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ISSE PEO ADV DESIGN ENGR 


GENERAL ELECTRIC COMPANY 
COGENERATION TECHNOLOGY ALTERNATIVES STUDY 
REPORT 5. 1 


**FUEL ENERGY SAVED BY PROCESS AND ECS»« 

INDUSTRY 20631 MW 4.70 PROCESS MILLIONS BTU/HR 301.0 PROCESS TEMP ( F ) 250. PRODUCT BEET-SUGAR HOURS PER YEAR 2800. 


UTILITY FUEL 


COAL 


POWER TO HEAT RATIO 0.053 

WASTE FUEL EQV BTU*10**6= 


76. HOT WATER BTU* 10**6* 







WASTE 

FUEL 

COGEN 

COGEN 

COGEN 

COGEN 

AUX 

UT1LIT 

TOTAL SITE 

NET* 

FAIL 

FESR 

POWER HEAT 






FUEL 

USED 

10**6 

BTU/HR 

SAVED= 
NO -MET 
10**6 
BTU/HR 

FUEL 

USED 

10**6 

BTU/HR 

PROCES 

HEAT 

10**6 

BTU/HR 

PROCES 
POWER 
1 0*<*6 
BTU/HR 

MW 

ELECT 

PROCES 

BOILR 

10**6 

BTU/HR 

FUEL 

USED 

10**6 

BTU/HR 

FUEL FUEL 

SITE USED 

10**6 
BTU/HR 

TOTAL* 

UTILIT 

10**6 

BTU/HR 



FACTR 

FACTR 


30 

DES0A2 

DIESEL-SOA 

POWR 

76, 

17. 

44. 

10. 

16. 

5. 

343. 

0 . 

387. DISTI LLA 

387. 

1 

0.05 

0.04 

0.78 


30 

DESOA2 

DIESEL-SOA 

HEAT 

76. 

415. 

1073. 

236. 

387. 

113. 

76. 

-1160. 

1 149.D1STILLA 

-11 . 

1 

0,28 

0.34 

0.26 


30 

DES0A2 

DIESEL-SOA 

POWR 

76. 

17. 

44. 

10. 

16. 

5. 

343. 

0 . 

387. RESIDUAL 

387. 

1 

0.05 

0.04 

0.78 


30 

DESOA2 

DIESEL-SOA 

HEAT 

76. 

415. 

1073. 

236. 

387. 

113. 

76. 

-1160. 

1149. RESIDUAL 

-11 . 

1 

0,28 

0.34 

0.26 


31 

DES0A1 

DIESEL-SOA 

POWR 

76. 

27. 

44. 

18. 

16. 

5. 

333. 

0 . 

378. DISTI LLA 

378. 

1 

0.08 

0.04 

0.80 * 


31 

DES0A1 

DIESEL-SOA 

HEAT 

76. 

353. 

589. 

236. 

212. 

62. 

76. 

-614. 

665. DISTI LLA 

51 . 

1 

0,37 

0.32 

0.45 j 


31 

DES0A1 

DIESEL-SOA 

POWR 

78. 

27. 

44. 

18. 

16. 

5. 

333. 

0 . 

378. RESIDUAL 

378. 

1 

0.08 

0.04 

0.80 


31 

DES0A1 

DIESEL-SOA 

HEAT 

76. 

353. 

589. 

236. 

212. 

62. 

76. 

-614. 

665. RESIDUAL 

51 . 

1 

0.37 

0.32 

0.45 


32 

GTSOAD 

GT-HRSG-1 0 

POWR 

76. 

26. 

55. 

26. 

16, 

5. 

323. 

0 . 

378. DISTI LLA 

378. 

10 

0.08 

0.04 

0.80 


32 

©TSOAD 

GT-HRSG- 1 0 

HEAT 

76. 

234. 

496. 

236. 

145. 

42, 

76. 

-402. 

572. DISTI LLA 

170. 

0 

0.32 

0.25 

0.53 


33 

GTRA08 

GT-85RE-08 

POWR 

76. 

25. 

45. 

17. 

16. 

3. 

334. 

0 , 

379, D12TILLA 

379. 

10 

0.08 

0.04 

0.79 


33 

GTRA08 

GT-65RE-08 

HEAT 

76. 

350. 

627. 

236. 

224. 

66. 

76. 

-643, 

703. DISTI LLA 

54. 

0 

0.36 

0.32 

0,43 


34 

GTRA12 

GT-85RE-1 2 

POWR 

76. 

25, 

45. 

17. 

IS. 

5. 

334. 

0 . 

379. DISTI LLA 

379. 

1C 

0.08 

0.04 

0.79 


34 

GTRA12 

GT-85RE- 1 2 

HEAT 

76. 

351 . 

620. 

236. 

222. 

65. 

76. 


696. DISTILLA 

53. 

0 

0.36 

0.32 

0.43 


35 

GTRA16 

GT-85RE-1 6 

POWR 

76. 

25. 

46. 

18. 

16. 

5. 

333. 

0 , 

379. DISTI LLA 

379. 

10 

0.08 

0.04 

0.79 


35 

GTRA16 

GT-85RE-1 6 

HEAT 

76. 

332. 

600. 

236. 

209. 

61 . 

76. 

-604. 

676. DISTI LLA 

72. 

0 

0.36 

0.31 

0.44 

fT 

o 

*> 

36 

GTR208 

GT- 60RE -08 

POWR 

76. 

25. 

50. 

21 . 

16. 

5. 

329. 

0 . 

379. DISTILLA 

379. 

10 

0.08 

0.04 

0.79 

o’ 

36 

GTR208 

GT-60RE-03 

HEAT 

76. 

278. 

551 . 

236. 

176. 

52. 

76. 

-501 . 

627. DISTILLA 

127. 

0 

0.34 

0.28 

0.48 

1 

37 

GTR212 

GT-60RE-1 2 

POWR 

76. 

25. 

49. 

20. 

IS. 

5. 

331 . 

0 . 

379. DISTI LLA 

379. 

10 

0.08 

0.04 

0.79 

U 

h 

37 

GTR212 

GT-SORE-12 

HEAT 

76. 

296. 

574. 

236. 

189 = 

56. 

76. 

-542. 

65C. DISTILLA 

109. 

0 

0.34 

0.29 

0.46 

«n 

> 

38 

GTR21.6 

GT-60RE- 1 6 

POWR 

76. 

26. 

48. 

20. 

16. 

5. 

331 . 

0 . 

379. DISTILLA 

379. 

10 

0.08 

0.04 

0.79 


38 

GTR216 

GT-60RE- 1 6 

HEAT 

76. 

308. 

575. 

236. 

194. 

57. 

76. 

-555. 

651 .DISTILLA 

96. 

0 

0.35 

0.30 

0.46 |r 

i- 

39 

GTRW08 

GT-85RE-08 

POWR 

76. 

21 . 

46. 

14. 

16. 

5. 

338. 

0 . 

383. DISTILLA 

383. 

10 

0.06 

0.04 

0.79 


39 

GTRW08 

GT-85RE-08 

HEAT 

76. 

352. 

767. 

236. 

269. 

79. 

76. 

-792. 

844. DISTI LLA 

52. 

0 

0.31 

0.32 

0.36 

0 . 

Ill 

40 

GTRW12 

GT-85RE-1 2 

POWR 

76. 

22. 

44. 

14. 

16. 

5. 

338. 

0 . 

382. DISTI LLA 

382. 

10 

0.07 

0,04 

0.79 

< 

a. 

40 

©TRW 12 

GT-85RE- 1 2 

HEAT 

76. 

383. 

764. 

236. 

278. 

81 . 

76. 

-818. 

840. DISTILLA 

22.- 

Q 

0.33 

0.33 

0.36 



r 


DATE 06/06/79 
I &SE PEO m * , DESIGN ENQR 


GENERAL ELECTRIC COMPANY 
COGENERATION TECHNOLOGY ALTERNATIVES STUDY 
REPORT 5. 1 


PAGE 30 


INDUSTRY 20631 MW 


**FU£L ENERGY SAVED BY PROCESS AND ECS** 

4.70 PROCESS MILLIONS BTU/HR 301.0 PROCESS TEMP(F) 250. PRODUCT BEET-SUGAR HOURS PER YEAR 2800. 


POWER TO HEAT RATIO 0.053 



UTILITY FUEL 

COAL 

WASTE _ 

FUEL 

COGEN 

COGEN 

WASTE FUEL ECJV 
COGEN COGEN AUX 

BTU* 10**6= 76. HOT 

UT1LJT TOTAL SITE 

WATER BTU* 10* *6 
NET* FAIL 

* 0 
FESR 

. 

POWER HEAT ll 





FUEL 

SAVED= 

FUEL 

PROCES 

PROCES 

MW 

PROCES 

FUEL 

FUEL FUEL 

TOTAL* 



factr" 

FACTR 





USED 

NO -MET 

USED 

HEAT 

POWER 

ELECT 

BO I LR 

USED 

SITE USED 

UTILIT 









10**6 

10**6 

10**6 

10**6 

10**6 


10**6 

10**6 

10**6 

10**6 









BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 


BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 





41 

GTRW16 

GT-85RE-16 

POWR 

76. 

22. 

45. 

14. 

16. 

5. 

337. 

0 . 

382. DISTI LLA 

382. 

10 

0.07 

0.04 

0.79 

41 

GTRW16 

GT-85RE-16 

HEAT 

78. 

362. 

731 . 

236. 

261 . 

77. 

76. 

-766. 

808.DISTILLA 

42. 

0 

0.33 

0.32 

0.37 

42 

GTR308 

GT-6CRE-08 

POWR 

76. 

20. 

52. 

19, 

16. 

5. 

332. 

0 . 

384. DISTI LLA 

384. 

10 

0.06 

0.04 

0.78 

42 

GTR308 

GT-60RE-08 

HEAT 

76. 

257. 

654. 

236. 

203. 

59. 

76. 

-583. 

730. DISTI LLA 

147. 

0 

0.28 

0.28 

0.41 

43 

QTR312 

GT-60RE- 1 2 

POWR 

76. 

22. 

47. 

16. 

16. 

5. 

335. 

0 . 

382. DISTI LLA 

382. 

10 

0.07 

0.04 

0.79 

43 

GTR312 

GT-60RE- 1 2 

HEAT 

76. 

324. 

680. 

236. 

233. 

68. 

76. 

-677. 

757. DISTI LLA 

80. 

0 

0.32 

0.31 

0.40 

44 

GTR316 

GT-60RE-16 

POWR 

76. 

22. 

47. 

17. 

16. 

5.' 

335. 

0 . 

382. DISTI LLA 

382. 

10 

0.07 

0.04 

0.79 

44 

GTR316 

GT-SORE-16 

HEAT 

76. 

318. 

676. 

236. 

229. 

67. 

76. 

-666. 

753. DISTI LLA 

86. 

0 


0.30 

0.40 

45 

FCPADS 

FUEL-CL-PH 

POWR 

76. 

16. 

42. 

7. 

16. 

5. 

346. 

0 . 

368. DISTI LLA 

388. 

0 

0.05 

0.04 

0.78 

45 

FCPADS 

FUEL -CL- PH 

HEAT 

76. 

538. 

1388. 

236 . 

528. 

155. 

76. 

-1598. 

1465, DISTI LLA 

-134. 

0 

0.28 

0.36 

0.21 

46 

FCMCDS 

FUEL-CL-MO 

POWR 

76. 

22. 

39. 

9. 

16. 

5. 

343. 

0 . 

382. DISTI LLA 

382. 

0 

0.07 

0.04 

0.79 1 

46 

FCMCDS 

FUEL-CL-MO 

HEAT 

76. 

569. 

1013. 

236. 

417. 

122. 

76. 

-1254. 

1089.DISTILLA 

-165. 

0 

0.36 

0.38 

0.28 |j 


1 
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DATE 06/06/79 GENERAL ELECTRIC COMPANY PAGE 31 

COGENERATION TECHNOLOGY ALTERNATIVES STUDY 

USE PEO ADV DESIGN ENGR REPORT 5. 1 

**FUEL ENERGY SAVED BY PROCESS AND ECS** 

INDUSTRY 20821 MW 6.04 PROCESS MILLIONS BTU/HR 83.0 PROCESS TEMP ( F ) 250. PRODUCT MALT-BEVERAG HOURS PER YEAR 6600. 


POWER TO HEAT RATIO 0.240 

UTILITY FUEL COAL WASTE FUEL EQV BTU*10**6= 0. HOT WATER BTU*10**6= 52. 


WASTE FUEL COGEN COGEN COGEN COGEN AUX UTILIT TOTAL SITE N ET » FAIL FESR POWER H EAT 






FUEL 

SAVED= 

FUEL 

PROCES 

fROCES 

MW 

PROCES 

FUEL 

FUEL FUEL 

TOTAL* 



FACTR 

FACTR 





USED 

NO -NET 

USED 

HEAT 

POWER 

ELECT 

BOILR 

USED 

SITE USED 

UTILIT 









10**6 

1 0**6 

10**6 

1 0**6 

30**6 


10**6 

10**6 

10**6 

10**6 









BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 


BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 





0 

ONOCGN 

NO COG 

0 1. 

0. 

0. 

0. 

0. 

0. 

0. 

101 . 

64. 

101 .COAL- AFB 

166. 

0 

0. 

0.12 

0.52 

1 

STM141 

STM-TURB-1 

POWR 

O. 

40. 

105. 

69. 

21 . 

6. 

21 . 

0. 

125. RESIDUAL 

125. 

io 

0.24 

0.16 

0.69 

*, 

STM141 

STM-TURB-1 

HEAT 

3. 

50. 

132. 

86. 

26. 

8. 

0. 

-16. 

132. RES I DUAL 

115. 

0 

0.28 

0.20 

0.65 

1 

STM 141 

STM-TURB-1 

POWR 

0. 

40. 

105. 

69. 

21 . 

6. 

21 . 

0. 

1 25. COAL-FGD 

125. 

10 

0.24 

0.1S 

0.69 

1 

STM141 

STM-TURB-1 

HEAT 

0. 

50. 

132. 

86. 

26. 

8. 

0. 

-16. 

1 32. COAL-FGD 

115. 

O 

0.28 

0.20 

0.65 

1 

STM141 

STM-TURB-1 

POWR 

0. 

40. 

105. 

69. 

21 . 

6. 

21 . 

0. 

1 25 . COAL-AFB 

125. 

IO 

0.24 

0.18 

0.69 . 

1 

STM141 

STM-TURB-1 

HEAT 

0. 

50. 

132. 

86. 

26. 

8. 

0. 

-16. 

132. COAL- AFB 

115. 

0 

0.28 

0.20 

0.65 1 

2 

STM088 

STM-TURB-8 

POWR 

0. 

39. 

126. 

67. 

21 . 

6. 

-1 . 

0. 

126. RES I DUAL 

126. 

0 

0.24 

O. 16 

0.68 *■ 

2 

STM088 

STM-TURB-8 

HEAT 

0. 

40. 

125. 

86. 

20. 

6. 

0. 

1 . 

125. RESIDUAL 

126. 

0 

0.24 

0. 16 

0.68 

2 

STM08e 

STM-TURB-8 

POWR 

0. 

39. 

126. 

87. 

21 . 

6. 

-1 . 

0. 

126. COAL-FGD 

126. 

0 

0 24 

0. 16 

0.68 

2 

STM088 

STM-TURB-8 

HEAT 

0. 

40. 

125. 

86. 

20. 

6. 

0. 

1 . 

1 25 . COAu-FGD 

126. 

0 

0.24 

0.16 

0.68 

2 

STM088 

STM-TURB-8 

POWR 


39. 

126. 

87. 

21 . 

6. 

-1 . 

0. 

126. COAL-AFB 

126. 

0 

0.24 

0. 16 

0.68 

2 

STM088 

STM-TURB-8 

HEAT 

0. 

40. 

125. 

86. 

20. 

6. 

0. 

1 . 

125. COAL-AFB 

126. 

0 

0.24 

0.16 

0.68 

3 

PFBSTM 

PFB-STMTB- 

POWR 

0. 

40. 

80. 

47. 

21 . 

6. 

46. 

0. 

1 26. COAL-PFB 

126. 

10 

0.24 

0. 16 

0.66 

3 

PFBSTM 

PFB-STMTB- 

HEAT 

0. 

72. 

146. 

86. 

38. 

11 . 

0. 

-53. 

146. COAL -PFB 

93. 

10 

0.33 

0.26 

0.59 

4 

TISTMT 

TI -STMTB-1 

POWR 

0. 

40. 

68. 

37. 

21 . 

6. 

58. 

0. 

126. RESIDUAL 

126. 

IO 

0.24 

0.16 

0.68 

3 4 
1 

TISTMT 

TI -STMTB-1 

HEAT 

0. 

93. 

159. 

86. 

48. 

14. 

0. 

-86. 

159. RES I DUAL 

73. 

0 

0.37 

0.30 

0.54 

0 

: 4 

TISTMT 

TI -STMTB-1 

POWR 

0. 

40. 

68. 

37. 

21 . 

6. 

58. 

0. 

1 26 . COAL 

126. 

10 

0.24 

0.16 

0.68 

I 4 

TISTMT 

TI -STMTB-1 

HEAT 

0. 

93. 

159. 

86. 

43. 

14. 

0. 

-86. 

159. COAL 

73. 

O 

0.37 

0.30 

0-54 

1 5 

TIHRSG 

THERMIONIC 

POWR 

0. 

19. 

146. 

99. 

21 . 

6. 

-16. 

0. 

146. RES I DUAL 

146. 

0 

0. 12 

0.14 

0.59 

£ 5 

> 

TIHRSG 

THERMIONIC 

HEAT 

0. 

30. 

127. 

86. 

18. 

5. 

0. 

9. 

127. RESIDUAL 

135. 

0 

0. 18 

0. 13 

0.64 • 

a 5 

TIHRSG 

THERMIONIC 

POWR 

0. 

19. 

146. 

99. 

21 . 

6. 

-16. 

0. 

146. COAL 

146. 

0 

0. 12 

0. 14 

0.59 

l 5 

TIHRSG 

THERMIONIC 

HEAT 

0. 

30. 

127. 

86. 

18. 

5. 

0. 

s. 

1 27 . COAL 

135. 

0 

0.18 

0. 13 

0.64 

z 

T 6 

ST I RL' 

STIRLING-1 

POWR 

0. 

34. 

65. 

30. 

21 . 

6. 

66. 

0. 

132.DISTILLA 

132. 

0 

0.20 

0. 16 

0.65 

1 6 

STIRL 

STITLING-1 

HEAT 


98. 

190. 

86. 

60. 

18. 

0. 

-122. 

190.DISTILLA 

67. 


0.34 

0.32 

0.45 
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DATE 06/06/79 GENERAL ELECTRIC COMPANY PAGE 32 

COGENERATION TECHNOLOGY ALTERNATIVES STUDY 

I&SE PEO ADV DESIGN ENGR REPORT 5.1 

**FUEL ENERGY SAVED BY PROCESS AND ECS** 

j INDUSTRY 20821 MW 6.04 PROCESS MILLIONS BTU/HR 86.0 PROCESS TEMP ( F ) 250. PRODUCT MALT-BEVERAG HOURS PER YEAR 6600. 

POWER TO HEAT RATIO 0.240 ~~ 

UTILITY FUEL COAL WASTE FUEL EQV BTU*10**6= 0. HOT WATER BTU*10**6= 52. 


a 






WASTE 

FUEL 

COGEN 

COGEN 

COGEN 

COGEN 

AUX 

UTI1LIT 

TOTAL SITE 

NET* 

FAIL 

FESR 

POWER 

HEAT 





FUEL 

SAVED* 

FUEL 

PROCES 

PROCES 

MW 

PROCES 

FUEL 

FUEL FUEL 

TOTAL* 



FACTR FACTR 





USED 

NO-NET 

USED 

HEAT 

POWER 

ELECT 

BOILR 

USED 

SITE USED 

UTILIT 









1 0**6 

10**6 

10**6 

1 0**6 

10**6 


10**6 

10**6 

10**6 

10**6 









BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 


BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 





6 

STIRL 

STIRLING-1 

POWR 

0. 

34. 

65. 

•30. 

21 . 

6. 

66. 

0. 

132. RESIDUAL 

132. 

0 

0.20 

0.16 

0.65 

6 

STIRL 

STIRLING-1 

HEAT 

.0. 

98. 

190. 

86. 

60. 

18. 

0. 

-122. 

190. RESIDUAL 

67. 

0 

0.34 

0.32 

0.45 

6 

STIRL 

STIRLING-1 

POWR 

0. 

34. 

65. 

30. 

21 . 

6. 

66. 

0. 

132. COAL 

132. 

0 

0.20 

0.16 

“5765 

6 

STIRL 

STIRLING-1 

HEAT 

0. 

98. 

190. 

86. 

60. 

18. 

0. 

-122. 

190. COAL 

67. 

0 

0.34 

0.32 

0.45 

7 

HEGT85 

HELIUM-GT- 

POWR 

0. 

33. 

64. 

28. 

21 . 

6. 

69. 

0. 

1 33 . COAL-AFB 

133. 

10 

0.20 

0.15 

0.65 

7 

HEGT35 

HELIUM-GT- 

HEAT 

0. 

102. 

201 . 

86. 

64. 

19. 

0. 

-137. 

201 . COAL-AFB 

64. 

10 

0.34 

0.32 

0.43 

8 

HEGT60 

HELIUM-GT- 

POWR 

0. 

20. 

80. 

30. 

21 . 

6. 

66. 

0. 

145. COAL-AFB 

145. 

10 

0. 12 

0. 14 

0.59 

8 

HEGT60 

HELIUM-GT- 

HEAT 

0. 

58. 

226. 

86. 

59. 

17. 

0. 

-119. 

226. COAL-AFB 

108. 

io 

0.20 

0.26 

0.38 

9 

HEGTOO 

HELIUM-GT- 

POWR 

0. 

19. 

117. 

61 . 

21 . 

6. 

30, 

0. 

147. COAL-AFB 

147. 

10 

0.11 

0. 14 

0.59 

9 

HEGTOO 

HELIUM-GT- 

HEAT 

0. 

27. 

166. 

86. 

29. 

9, 

0. 

-27. 

166. COAL-AFB 

139. 

10 

O. 14 

0. 18 

0.52 

10 

FCMCCL 

FUEL-CL-MO 

POWR 

0. 

35. 

68. 

32. 

21 . 

6. 

63. 

0. 

131 .COAL 

131. 

10 

0.21 

0. 16 

"o7g6 

10 

FCMCCL 

FUEL-CL-MO 

HEAT 

0. 

92. 

181 < 

86. 

55. 

16. 

0. 

-107. 

1 81 . COAL 

73. 

10 

0.34 

0.30 

7.48 

11 

FCSTCL 

FUEL-CL-ST 

POWR 

0. 

36. 

50. 

18. 

21 . 


80. 

0. 

130. COAL 

130. 

10 

0.22 

0.16 

0.66 ,, 

11 

FCSTCL 

FUEL -CL -ST 

HEAT 

0. 

169. 

235. 

86. 

97. 

28. 

0. 

-239. 

235. COAL 

-4. 

10 

0.42 

0.41 

0.37 j 

12 

I GGTST 

I NT-GAS-3T 

POWR 

0. 

29. 

65. 

25. 

21 . 

6. 

71 . 

0. 

136. COAL 

136. 

IO 

0. 18 

0.15 

0.63 

12 

I GGTST 

INT-GAS-GT 

HEAT 

0 . 

99. 

219. 

86. 

70. 

20. 

0. 

-153. 

21 9. COAL 

66. 

10 

0.31 

0.32 

0.39 

13 

GTSOAR 

GT-HRSG- 1 0 

POWR 

0. 

31 . 

71 . 

32. 

21 . 

6. 

63. 

0. 

134. RES I DUAL 

134. 

10 

0. 19 

0.15 

0.64 

13 

GTSOAR 

GT-HRSG- 1 0 

HEAT 

0. 

83. 

189. 

86. 

55. 

16. 

0 . 

-107. 

189. RESIDUAL 

82. 

0 

0.31 

0.29 

0.45 

14 

GTAC08 

GT-HR3G-08 

POWR 

0. 

34. 

76. 

39. 

21 . 

6. 

55. 

0 . 

132. RESIDUAL 

132. 

10 

0.20 

0.16 

0.65 

14 

GTAC08 

GT-HRSG-08 

HEAT 

0 . 

75. 

169. 

86. 

46. 

13. 

0 . 

-78. 

169. RESIDUAL 

91 . 

10 

0.31 

0.27 

0.51 

15 

GTAC1 2 

GT-HRSG- 12 

POWR 

0 . 

34. 

68. 

32. 

21 . 

6. 

64. 

0 . 

131 RESIDUAL 

131 . 

10 

0.21 

0.16 

0.66 

15 

GTAC12 

GT-HRSG- 12 

HEAT 

0 . 

93. 

182. 

86. 

56. 

16. 

0 . 

-109. 

162. RESIDUAL 

73. 

0 

0.34 

0.31 

0.47 

16 

GTAC16 

GT-HRSG- 16 

POWR 

0 . 

34. 

64. 

29. 

21 . 

6. 

67. 

0, 

131 .RESIDUAL 

131 . 

10 

0.21 

0. 16 

0.66 

16 

GTAC16 

GT-HRSG- 16 

HEAT 

0 . 

103. 

192. 

86. 

62. 

18. 

0 . 

-129. 

192. RESIDUAL 

63. 

0 

0.35 

0.32 

0.45 

17 

GTWC16 

GT-HRSG- 16 

POWR 

0 . 

30. 

65. 

26. 

21 . 

6. 

70. 

0 . 

136. RESIDUAL 

136. 

10 

0.18 

0.15 

0.63 

17 

GTWC16 

GT-HRSG- 16 

HEAT 

0 . 

98. 

213. 

86. 

67. 

20. 

0 . 

-145. 

21 3. RESIDUAL 

■18 . 

10 

0.31 

0.32 

0.40 


I 

i 
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DATE 06/06/79 GENERAL ELECTRIC COMPANY PAGE 33 

COGENERATION TECHNOLOGY ALTERNATIVES STUDY 

I&SE PEC ADV DESIGN ENGR REPORT 5. 1 

**FUEL ENERGY SAVED BY PROCESS AND ECS** 

INDUSTRY 20821 MW 6.04 PROCESS MILLIONS BTU/HR 8S.0 PROCESS TEMP IF) 250. PRODUCT MALT-BEVERAG HOURS PER YEAR 6600. 


POWER TO HEAT RATIO 0.240 

UTILITY FUEL COAL WASTE FUEL EQV BTU*10**6= 0. HOT WATER BTU*10**6* 52. 






WASTE 

FUEL 

COGEN 

C6GEN 

COGEN 

COGEN 

AUX 

UTJLIT 

TOTAL St TE 

NET* 

FAIL 

FESR 

POWER HEAT 






FUEL 

SAVED* 

FUEL 

PROCES 

PROCES 

MW 

PROCES 

FUEL 

FUEL FUEL 

TOTAL* 



FACTR 

FACTR 






USED 

NO -NET 

USED 

HEAT 

POWER 

ELECT 

BOILR 

USED 

SITE USED 

UTILIT 










10**6 

10**6 

10**6 

10**6 

10**6 


10**6 

10**6 

10**6 

10**6 










BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 


BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 






18 

CC1 626 

GTST- 16/26 

POWR 

0. 

30. 

51 . 

15. 

21 . 

6. 

84. 

0. 

135. RES I DUAL 

135. 

10 

0.18 

C. 1 5 

0.64 


IS 

CCI 626 

GTST- 16/26 

HEAT 

O. 

178. 

300. 

96. 

121 . 

35. 

0. 

-312. 

300. RES I DUAL 

-12. 

0 

0.37 

0.40 

0.29 


19 

CC1622 

GTST- 1 6/22 

POWR 

0. 

32. 

52. 

16. 

21 . 

6. 

82. 

0. 

134. RESIDUAL 

134. 

10 

0. 19 

0.15 

0.64 


19 

CCI 622 

GTST- 16/22 

HEAT 

0. 

168. 

273. 

86. 

109. 

32. 

0. 

-275. 

273. RESIDUAL 

-2. 

0 

0.38 

0.40 

0.31 

\ 

* 

20 

CCI 222 

GTST- 12/22 

POWR 

O. 

32. 

52. 

16. 

21 . 

6. 

82. 

0. 

134. RESIDUAL 

11*4. 

10 

0. 19 

0. 15 

0.64 

* 

20 

CCI 222 

GTST- 12/22 

HEAT 

O. 

169. 

272. 

86. 

109. 

32. 

0. 

-275. 

272. RESIDUAL 

-3. 

0 

0.38 

0.40 

0.32 

1 

21 

CC0822 

GTST- 08/22 

POWR 

O. 

34. 

54. 

20. 

21 . 

6. 

77. 

0. 

131 .RESIDUAL 

131. 

10 

0.21 

0. 16 

0.65 

I 

21 

CC0622 

GTST-08/22 

HEAT 

0. 

146. 

230. 

66. 

88. 

26. 

0. 

-210. 

230. RESIDUAL 

20. 

0 

0.39 

0 38 

0.37 

I 

22 

STIG15 

STI3-15-16 

POWR 

0. 

1 1 . 

54. 

1 . 

21 . 

6. 

100. 

0. 

154. RESIDUAL 

154. 

10 

0.07 

0. 13 

0.56 


22 

STIG15 

STI G- 15-16 

HEAT 

0. 

1362. 

6615. 

86. 

2520. 

739. 

0. 

-7812. 

661 5. RESIDUAL 

-1197. 

0 

0.17 

0.38 

0.01 


23 

STIG10 

STIG- 10-16 

POWR 

0. 

16. 

57. 

8. 

21 . 

6. 

92. 

0. 

150. RESIDUAL 

150. 

10 

0.10 

0. 14 

0.57 


23 

STIG10 

STI 6-1 0- 1 6 

HEAT 

0. 

180. 

649. 

86. 

233. 

68. 

0. 

-664. 

649, RESIDUAL 

-15. 

0 

0.22 

0.36 

0. 13 


24 

STIG1S 

STIG- 1 S- 1 6 

POWR 

0. 

18. 

61 . 

13. 

21 . 

6. 

86. 

0. 

147. RESIDUAL 

147, 

VO 

0. 1 1 

0.14 

0.56 


24 

STIG1S 

STI G- IS- 1 6 

HEAT 

0. 

121 . 

408. 

86. 

137. 

40. 

0. 

-363. 

408. RESIDUAL 

45. 

& 

0.23 

0.34 

0.21 


25 

DEADV3 

DIESEL-A! ? 

POWR 

0. 

33 

56. 

21 . 

21 . 

6. 

77. 

0. 

132. RESIDUAL 

132. 

0 

0.20 

0.16 

0.65 


25 

DEADV3 

DIESEL-AOV 

HEAT 

0. 

136. 

231 . 

86. 

86. 

25. 

0. 

-203. 

231 .RESIDUAL 

28. 

0 

0 . 37 

0.37 

0,37 


26 

DEADV2 

DIESEL -ADV 

POWR 

0. 

S3. 

56. 

21 . 

21 . 

6. 

77. 

0. 

132. RESIDUAL 

132. 

1 

0.20 

0.16 

0.65 


26 

DEADV2 

DIESEL- ADV 

HEAT 

0. 

138. 

231 . 

86. 

86. 

25. 

0. 

-203. 

231 .RESIDUAL 

28. 

1 

0.37 

0.37 

0.37 


27 

DEADV1 

DIESEL-ADV 

POWR 

0. 

37. 

56. 

24. 

21 . 

6. 

73. 

0. 

129. RES I DUAL 

129. 

i 

0.22 

0.16 

0.67 


27 

DEADV1 

DIESEL-ADV 

HEAT 

0. 

133. 

202. 

86. 

75. 

22. 

0. 

-169. 

202. RESIDUAL 

32. 

i 

0.40 

0.37 

0.43 


28 

DEHTPM 

ADV-DI ESEL 

POWR 

0. 

37. 

56. 

25. 

21 . 

6. 

72. 

0. 

128. RESIDUAL 

128. 

o 

0.22 

0.16 

0.67 

J 

28 

DEHTPM 

ADV-DIESEL 

HEAT 

0. 

129. 

196. 

86. 

71 . 

21 . 

0. 

-159. 

196. RESIDUAL 

37. 

0 

0.40 

0.37 

0.44 

* 

29 

DES0A3 

DIESEL-SOA 

POWR 

0. 

32. 

57. 

21 . 

21 . 

6. 

77. 

0. 

1 34 . DISTI LLA 

134. 

0 

O. 19 

0. 15 

0.64 

r 

29 

DES0A3 

DIESEL-SOA 

HEAT 

0. 

131 . 

235. 

86. 

85. 

25. 

0. 

-201 . 

235, DI STI LLA 

34. 

0 

0.36 

0.36 

0.37 


29 

DES0A3 

DIESEL-SOA 

POWR 


32. 

57. 

21 . 

21 . 

6. 

77. 

0. 

134. RESIDUAL 

134. 

0 

0.19 

0. 15 

0.64 


29 

DFS0A3 

DIESEL-SOA 

HEAT 

0. 

131 . 

235. 

66. 

85. 

25. 

0. 

-201 . 

235. RESIDUAL 

34. 

0 

0.36 

0.36 

0.37 










HONEYWELL PAGE PRINTING SYSTEM- PlfflS-02 


C 


DATE 06/06/79 GENERAL ELECTRIC COMPANY PAGE 34 

COGENERATION TECHNOLOGY ALTERNATIVES STUDY 

ISSE PEO ADV DESIGN ENGR REPORT 5. I 

**FUEL ENERGY SAVED BY PROCESS AND ECS** 

INDUSTRY 20621 MW 6.04 PROCESS MILLIONS BTU/HR 86.0 PROCESS TEMPCr) 250. PRODUCT MALT-BEVERAG HOURS PER YEAR 6600. 


POWER TO HEAT RATIO 0.240 

UTILITY FUEL COAL WASTE FUEL EQV BTU* 10**6= 0. HOT WATER BTU* 10**6= 52. 

WASTE FUEL COGEN COGEN COGEN COGEN AUX__ _UTILIT TOTAL SITE NET* FAIL FESR POWER HEAT 

FUEL SAVED* FUEL PROCES PROCES MW PROCES FUEL FUEL FUEL TOTAL+ FACTR FACTR 

USED NO -NET USED HEAT POWER ELECT BOILR USED SITE USED UTILIT 

10**6 10**6 10**6 10**6 10**6 10**6 10**6 10**6 10**6 
BTU/HR BTU/HR BTU/HR BTU/HR BTU/HR BTU/HR BTU/HR BTU/HR BTU/HR 


30 

DES0A2 

DIESEL-SOA 

POWR 

0. 

32. 

57. 

21 . 

21 . 

6. 

77. 

0, 

134. DISTI LLA 

134. 

1 

0.19 

0.15 

0.64 

30 

DESOA2 

DIESEL-SOA 

HEAT 


131 . 

235. 

86. 

85. 

25. 

0. 

-201 . 

235.DISTILLA 

34. 

1 

0.36 

0.36 

0.37 

30 

DES0A2 

DIESEL-SOA 

POWR 

0. 

32. 

57. 

21 . 

21 . 

6. 

77. 

0. 

134. RES I DUAL 

134. 

1 

0. 19 

0. 15 

0.64 

30 

DES0A2 

DIESEL-SOA 

HEAT 

0. 

131 . 

235. 

66. 

85. 

25. 

0. 

-201 . 

235. RESIDUAL 

34. 

1 

0.36 

0.36 

0.37 

31 

DES0A1 

DIESEL-SOA 

POWR 


37. 

57. 

25. 

21 . 

6. 

72. 

0. 

129. DISTILLA 

129. 

1 

0.22 

0. 16 

0.67 

31 

DES0A1 

DIESEL-SOA 

HEAT 

0. 

126. 

197. 

86. 

71 . 

21 . 

0. 

-158. 

1 97. DISTI LLA 

39. 

1 

0.39 

0.36 

0.44 | 

31 

DES0A1 

DIESEL-SOA 

POWR 

0. 

37. 

57. 

25. 

21 . 

6. 

72. 

0. 

129. RESIDUAL 

129. 

1 

0.22 

0. 16 

0.67 

31 

DES0A1 

DIESEL-SOA 

HEAT 

0. 

126. 

197. 

86. 

71 . 

21 . 

0. 

-158. 

197. RES I DUAL 

39. 

1 

0.39 

0.36 

0.44 

32 

GTSOAD 

GT-HRSG- 1 0 

POWR 

■» 

33. 

71 . 

34. 

21 . 

6. 

62. 

0. 

132. DISTILLA 

132. 

10 

0.20 

0. 16 

0.65 

32 

GTSOAD 

GT-HRSG- 1 0 

HEAT 

u 

85. 

181 . 

86. 

53. 

15. 

0. 

-100. 

181 .DISTILLA 

80. 

O 

0.32 

0.29 

0.48 

33 

QTRA08 

GT-85RE-08 

POWR 

0. 

32. 

58. 

22. 

21 . 

6. 

76. 

0. 

133. DISTILLA 

133. 

10 

0. 19 

0. 15 

0.65 

33 

GTRA08 

GT-85RE-08 

HEAT 

0. 

128. 

228. 

86. 

82. 

24. 

0. 

-190. 

228. DISTILLA 

38. 

0 

0.36 

0.36 

0.38 

34 

GTRA12 

GT-85RE- 1 2 

POWR 

0. 

33. 

58. 

22. 

21 . 

6. 

75. 

0. 

133. DISTILLA 

133. 

10 

0.20 

0. 16 

0.65 

34 

GTRA12 

GT-65RE- 1 2 

HEAT 

0. 

128. 

226. 

86. 

81 . 

24. 

0. 

-188. 

226. DISTILLA 

38. 

0 

0.36 

0.36 

0.38 .. 

35 

GTRA16 

GT-85RE- 1 6 

POWR 

0. 

33. 

59. 

23. 

21 . 

6. 

74. 

0. 

133. DISTI LLA 

133. 

10 

0.20 

0. 18 

n 

0.65 j| 

35 

GTRA1 6 

GT-85RE- 1 6 

HEAT 

0. 

121 . 

219. 

86. 

73. 

22. 

0. 

-174. 

219. DISTILLA 

45. 

0 

0.36 

0.35 

0.39 ” 

36 

GTR208 

GT-60RE-08 

POWR 

19 

32. 

64. 

28. 

21 . 

6. 

69. 

0. 

133. DISTILLA 

133. 

10 

0.20 

0.15 

0.65 

36 

GTR208 

GT-60RE-08 

HEAT 

n 

101 . 

201 . 

86. 

64. 

19. 

0. 

-136. 

201 .DISTILLA 

64. 

o 

0.34 

0.32 

0.43 

37 

GTR212 

GT-60RE-12 

POWR 

0. 

32. 

62. 

26. 

21 . 

6. 

71 . 

0. 

133. DISTILLA 

133. 

10 

0.19 

0. 15 

0.64 

37 

GTR212 

GT-60RE-- 1 2 

HEAT 

0. 

108. 

209. 

86. 

69. 

O 

CO 

0. 

-151 . 

209. DISTILLA 

58. 

0 

0.34 

0.33 

0.41 

38 

GTR216 

GT-60RE- 1 6 

POWR 


33. 

61 . 

25. 

21 . 

6 . 

72. 

0. 

133. DISTILLA 

133. 

10 

0.20 

0. 16 

0.65 

38 

GTR216 

GT-60RE-1 6 

HEAT 

0. 

112. 

209. 

86. 

71 . 

21 . 

0. 

-156. 

209. DISTILLA 

53. 

0 

0.35 

0.34 

0.41 

39 

GTRW08 

GT-85RE-08 

POWR 

0. 

27. 

59. 

18. 

21 . 

6 . 

80. 

0. 

139. DISTILLA 

139. 

10 

0. 16 

0.15 

0.62 

39 

GTRW08 

GT-85RE-08 

HEAT 

0. 

128. 

280. 

86. 

98. 

29. 

0. 

-242. 

280. DISTILLA 

37. 

0 

0.31 

0.35 

0.31 

40 

GTRW12 

GT-85RE- 1 2 

POWR 

0. 

28. 

57. 

17. 

21 . 

6. 

81 . 

0. 

137. DISTI LLA 

137. 

10 

0. 17 

0. 15 

0.63 

40 

GTRW12 

GT-85RE- 1 2 

HEAT 

0 . 

139. 

278. 

86. 

101 . 

30, 

0 . 

-252. 

278 D 1ST I LLA 

26. 

0 

0.33 

0.36 

0.31 


u 

I 










Hon eywell page printing system- pim-02 




DATE 06/06/79 GENERAL ELECTRIC COMPANY PAGE 35 

COGENERATION TECHNOLOGY ALTERNATIVES STUDY 

I&SE PEG ADV DESIGN ENQR REPORT 5.1 

**FUEL ENERGY SAVED BY PROCESS AND ECS** 

INDUSTRY 20821 MW 6.04 PROCESS MILLIONS BTU/HR 86.0 PROCESS TEMP(F) 250. PRODUCT MALT-BEVERAG FOURS PER YEAR 6600. 


POWER TO HEAT RATIO 0.240 

UTILITY FUEL COAL WASTE FUEL EQV BTU*10**6= 0. HOT WATER BTU*10**6= 52. 






WASTE 

FUEL 

COGEN 

COGEN 

COGEN 

COGEN 

AUX 

UTILIT 

TOTAL SITE 

NET* 

FAIL 

FESR 

POWER 

HEAT 





FUEL 

SAVEO= 

FUEL 

PROCES 

PROCES 

MW 

PROCES 

FUEL 

FUEL FUEL 

TOTAL* 



FACTR 

FACTR 





USED 

NO -NET 

USED 

HEAT 

POWER 

ELECT 

BO I LR 

USED 

SITE USED 

UTILIT 




I 





1 0**6 

1 0**6 

1 0**6 

10**6 

10**6 


10**6 

10**6 

10**6 

10**6 









BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 


BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 





41 

GTRW1 6 

GT-85RE- 1 6 

POWR 

0 . 

29. 

58. 

19. 

21 . 

6. 

79. 

0 . 

137.DISTILLA 

137. 

10 

0. 17 

0. 15 

0.63 

41 

GTRW16 

GT-85RE- 1 6 

HEAT 

0 . 

132. 

267. 

86. 

95. 

28. 

0 . 

-233. 

267.DIST1LLA 

34. 

0 

0.33 

0.36 

0.32 

42 

GTR308 

GT-60RE-08 

POWR 

0 . 

26. 

66. 

24. 

21 . 

6. 

73. 

0 . 

139. DISTILLA 

139. 

10 

0. IS 

0. 15 

0.62 

42 

GTR308 

QT-60RE-08 

HEAT 

0 . 

94. 

238. 

86. 

74. 

22. 

0 . 

-166. 

238 . DISTI LLA 

72. 

0 

0.28 

0.31 

0.36 

43 

GTR312 

GT-60RE-12 

POWR 

0 . 

29. 

60. 

21 . 

21 . 

6. 

77. 

0 . 

137. DISTILLA 

137. 

10 

0.17 

0. 15 

0.63 

43 

GTR312 

GT-60RE- 1 2 

HEAT 

0 . 

118. 

248. 

86. 

85. 

25. 

0 . 

-201 . 

248. DISTI LLA 

47. 

0 

0.32 

0.34 

0.35 

44 

GTR316 

GT-60RE- 1 6 

POWR 

0 . 

29. 

61 . 

21 . 

21 . 

6. 

76. 

0 . 

137. DISTILLA 

137. 

10 

0.17 

0.15 

0.63 ! 

44 

GTR316 

GT-60RE-16 

hEAT 

0 . 

116. 

246. 

86. 

84. 

24. 

0 . 

-197. 

246. DISTILLA 

50. 

0 

0.32 

0.34 

0.35 

45 

FCPADS 

FUEL-CL-PH 

POWR 

0 . 

33. 

54. 

19. 

21 . 

6. 

78. 

0 . 

133. DISTILLA 

133. 

0 

0.20 

0.16 

0.65 

45 

FCPADS 

FUEL-CL-PH 

HEAT 

0 . 

146. 

240. 

86. 

91 . 

27. 

0 . 

-221 . 

240. DISTILLA 

19. 

0 

0.38 

0.38 

0.36 

46 

FCMCDS 

FUEL-CL-MO 

POUR 

0 . 

28. 

50. 

12. 

21 . 

6. 

87. 

0 . 

137. DISTILLA 

137. 

0 

0.17 

0.15 

“0^63 

46 

FCMCDS 

FUEL-CL-MO 

HEAT 

0 . 

207. 

369. 

86. 

152. 

45. 

0 . 

-41 1 . 

369. DISTILLA 

-42. 

O 

0.36 

0.41 

0.23 


k' 
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C 


DATE 06/06/79 GENERAL ELECTRIC COMPANY PAGE 36 

COGENERATION TECHNOLOGY ALTERNATIVES STUDY 

I&SE PEO AOV DESIGN ENGR REPORT 5.1 

**FUEL ENERGY SAVED BY PROCESS AND ECS** 

INDUSTRY 2260 1 MW 6.20 PROCESS MILLIONS BTU/HR 158.0 PROCESS TEMPCF) 341. PRODUCT TEXTILE-FINI HOURS PER YEAR 6240. 


POWER TO HEAT RATIO 0.134 . 

UTILITY FUEL COAL WASTE FUEL EQV BTU*10**6= Q. HOT WATER BTU*10**6= 0. 






WASTE 

FUEL 

COGEN 

COGEN 

COGEN 

COGEN 

AUX 

UTILtT 

TOTAL StTE 

NET* 

FAIL 

FESR 

POWER 

HEAT 





FUEL 

SAVED* 

FUEL 

PROCES 

PROCES 

MW 

PROCES 

FUEL 

FUEL FUEL 

TOTAL* 



FACTR 

FACTR 





USED 

NO-NET 

USED 

HEAT 

POWER 

ELECT 

BOILR 

USED 

S I TE USED 

UTILIT 









1 0**6 

10**6 

1 0**6 

1 0**6 

1 0**6 


1 0**6 

10**6 

1 0**6 

1 0**6 









BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 


BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 





0 

ONOCGN 

NO COG 

0 N 

0. 

0. 

0. 

0. 

0. 

0. 

166. 

66. 

186. COAL -FGD 

252. 

0 

0, 

0.08 

0.63 

1 

STM 141 

STM-TURB-1 

PC.WR 

0. 

41 . 

141 . 

98. 

21 . 

6. 

70. 

0. 

211 .RESIDUA;. 

21 1 . 

10 

0. 16 

0. 10 

0.75 

1 

STM141 

STM-TURB-1 

HEAT 

0. 

66. 

226. 

158. 

34. 

10. 

0. 

-40. 

226. RESIDUAL 

186. 

0 

0.23 

0. 15 

JO .70 

1 

STM141 

STM-TURB-1 

POWR 

0. 

41. 

141 . 

98. 

21 . 

6. 

70. 

0. 

21 1 . COAL- FGD 

211 . 

10 

0. 16 

0.10 

0.75 

1 

STM141 

STM-TURB-1 

HEAT 

0. 

66. 

226. 

158. 

34. 

10. 

0. 

-40. 

226. COAL-FGD 

186. 

0 

0.23 

0.15 

0.70 

1 

STM141 

STM-TURB-1 

POWR 

0. 

41 . 

141 . 

98. 

21 . 

6. 

70. 

0. 

21 1 . COAL-AFB 

211. 

10 

0.16 

0.10 

“0.75 

1 

STM141 

STM-TURB-1 

HEAT 

0. 

66. 

226. 

158. 

34. 

10. 

0. 

-40. 

226. COAL- AFe 

186. 

0 

0.23 

0,15 

0.70 

2 

STM088 

STM-TURB-8 

POWR 

0. 

41 . 

182. 

134. 

21 . 

6. 

29. 

0. 

211. RESIDUAL 

211 . 

0 

0. 16 

0. 10 

0.75 

2 

STM088 

STM-TURB-8 

HEAT 

0. 

49. 

215. 

158. 

25. 

7. 

0. 

-12. 

21 5. RESIDUAL 

203. 

0 

0.18 

0.12 

0.73 

2 

STM088 

STM-TURB-8 

POWR 

0. 

41 . 

182. 

134. 

21 . 

6. 

29. 

0. 

21 1 . COAL-FGD 

211. 

' 0 

0. 16 

0.10 

0.75 

2 

STM088 

STM-TURB-8 

HEAT 

0. 

49. 

215. 

158. 

25. 

7. 

0. 

-12. 

21 5. COAL-FGD 

203. 

0 

0.18 

0. 12 

0.73 

2 

STM088 

STM-TURB-8 

POWR 

0. 

41 . 

182. 

134. 

21 . 

6. 

29. 

0. 

211. COAL-AFB 

211. 

0 

0.16 

0.10 

0.75 

2 

STM088 

STM-TURB-8 

HEAT 

0. 

49. 

215. 

158. 

25. 

7. 

0. 

-12. 

21 5. COAL-AFB 

203. 

0 

0.18 

0.12 

0.73 

3 

PFBSTM 

PFB-STMTB- 

POWR 

0. 

40. 

98. 

61 . 

21 . 

6. 

114. 

0. 

21 2. COAL-PFB 

212. 

10 

0.16 

0. 10 

0.75 

3 

PFBSTM 

PFB-STMTB- 

HEAT 

0. 

104. 

252. 

158. 

54. 

16. 

0. 

-104. 

252. COAL-PFB 

148. 

0 

0.29 

0.22 

0.63 

4 

T I STMT 

TI -STMTB-1 

POWR 

0. 

41 . 

80. 

46. 

21 . 

6. 

132. 

0. 

211 .RESIDUAL 

211. 

10 

0.16 

0. 10 

0.75 

4 

T I STMT 

TI -STMTB-1 

HEAT 

0. 

139. 

273. 

158. 

72. 

21 . 

0. 

-180. 

273. RESIDUAL 

113. 

0 

0.34 

0.26 

0.58 

4 

T I STMT 

TI -STMTB-1 

POWR 

0. 

41 . 

80. 

46. 

21 . 

6. 

132. 

0. 

21 1 . COAL 

211 . 

10 

0.16 

0.10 

0.75 

4 

T I STMT 

TI -STMTB-1 

HEAT 

0. 

139. 

273. 

158. 

72. 

21 . 

0. 

-160. 

273. COAL 

113. 

o 

0.34 

0,26 

0.58 

5 

TIHRSG 

THERMIONIC 

POWR 

0. 

31 . 

150. 

98. 

21 . 

6. 

70. 

0. 

221 .RESIDUAL 

221 . 

0 

0. 12 

0.10 

0.72 

5 

TIHRSG 

THERMIONIC 

HEAT 

0. 

50. 

242. 

158. 

34. 

10. 

0. 

-40. 

242. RESIDUAL 

202. 

0 

0.17 

0. 14 

0.65 

5 

TIHRSG 

THERMIONIC 

POWR 

0. 

31 . 

150. 

98. 

21 . 

6. 

70. 

0. 

221 . COAL 

221 , 

0 

0. 12 

0. 10 

0.72 

5 

TIHRSG 

THERMIONIC 

HEAT 

0. 

50. 

242. 

158. 

34. 

10. 

0 . 

-40. 

242. COAL 

202. 

0 

0. 17 

0.14 

0.65 

6 

STIRL 

STIRLING-1 

POWR 

0 . 

30, 

82. 

39. 

21 . 

6. 

140. 

0 . 

222. DISTILLA 

222. 

0 

0.12 

0.10 

0.71 

6 

STIRL 

STIRLING-1 

HEAT 

0 . 

121 , 

335. 

158. 

86. 

25. 

0 . 

-204. 

335 . DISTILLA 

131 . 

0 

0.26 

0.26 

0.47 



hone v we 


i DATE 06/06/79 

If 

I I&SE PEO AOV DESIGN ENGR 


GENERAL ELECTRIC COMPANY 
COGENERATION TECHNOLOGY ALTERNATIVES STUDY 

REPORT 5. 1 

**FUEL ENERGY SAVED BY PROCESS AND ECS** 


INDUSTRY 22601 MW 6.20 PROCESS MILLIONS BTU/HR 158.0 PROCESS TEMP(F) 

POWER TO HEAT RATIO 0.134 

UTILITY FUEL COAL WASTE FUEL EQV BTU* 10**6= 


341. PRODUCT TEXTILE-FINI HOURS PER YEAR 6240. 


WASTE FUEL CCGEN COGEN COGEN COGEN AUX 


UTILIT TOTAL SITE 


SAVED= FUEL 
NO -NET USED 


PROCES PROCES MW 


PROCES FUEL 


POWER ELECT BO I LR USED 


10**6 10**6 10**6 10**6 10**6 


10**6 10**6 10**6 


HOT WATER BTU* 10* *6= 

Z NET* FAIL 

TOTAL* 

3 UTILIT 

1 0**6 
BTU/HR 


FESR PO WER HEAT 
FACTR FACTR 


10 FCMCCL FUEL-CL-MO POWR 
j 10 FCMCCL FUEL-CL-MO HEAT 

!! 

It T! FCSTCL FUEL-CL-ST POWR 


; 11 FCSTCL FUEL-CL-ST HEAT 

j 12 ! GGTST INT-GAS-GT POWR 

' 12 I GGTST INT-GAS-GT HEAT 


I 13 GTSOAR GT-HRSG- 1 0 POWR 
13 GTSOAR GT-HRSG- 10 HEAT 


14 GTAC08 GT-HRSG -08 POWR 

14 GTAC08 GT-HRSG-08 HEAT 

15 GTAC12 GT-HRSG- 12 POWR 


15 GTAC12 GT-HRSG- 12 HEAT 

16 GTAC16 GT-HRSG- 16 POWR 

16 GTAC16 GT-HRSG- 16 HEAT 

17 GTWC16 GT-HRSG- 16 POWR 
<! 17 GTWC16 GT-HRSG- 16 HEAT 


-251. 333. COAL 

21 5. COAL 


404 . COAL 

0. 223. COAL 

-275. 376. COAL 


0. 222. RESIDUAL 

-266. 366. RESIDUAL 


21 7. RESIDUAL 
-193. 308. RESIDUAL 

0. 217. RESIDUAL 


340. RESIDUAL 


0. 218. RESIDUAL 

-300. 363. RESIDUAL 

0. 221. RES 5 DUAL 

-318. 391. RESIDUAL 


10 0.34 0.30 0.47 

0 0.15 0.10 0.73 


10 0.40 0.39 0.39 

10 0.12 0.09 0.71 

10 0.29 0.29 0.42 


10 0.12 0.10 0,71 

0 0.29 0.29 0.43 


10 0.14 0.10 0.73 

0 0.31 0.27 0.51 


10 0.14 0.10 0.73 


10 0.14 0.10 0.7 

0 0.34 0.32 0 .4 

10 0.12 0.10 0.71 

0 0.32 0.32 0.40 


6 

STIRL 

STIRLING-1 POWR’ 

0. 

30. 

82. 

39. 

21 . 

6. 

140. 

0. 

222. RESIDUAL 

222. 

0 

0.12 

0.10 

0.71 

6 

STIRL 

STIRLING-1 HEAT 

0. 

121 . 

335. 

156. 

86. 

25. 

0. 

-204. 

335. RESIDUAL 

131 . 

0 

0.26 

0.26 

0.47 

6 

STIRL 

STIRLING-1 POWR 

0, 

30. 

82. 

39. 

21 . 

6. 

140. 

0. 

222. COAL 

222. 

0 

0.12 

0. 10 

0.71 

6 

STIRL 

STIRLING-1 HEAT 

0. 

121 . 

335. 

158. 

86. 

25, 

0. 

-204. 

335. COAL 

131. 

0 

0.26 

0.26 

0.47 

7 

HEGT85 

HELIUM-GT- POWR 

0. 

12. 

66. 

10. 

21 . 

6, 

174. 

0. 

240 . COAL-AFB 

240. 

10 

0.05 

0.09 

0.66 

7 

HEGT85 

HELIUM-GT- HEAT 

1 

189. 

1018. 

158. 

327. 

96. 

0. 

-955. 

1018. COAL-AFB 

63. 

0 

0. 16 

0.32 

0. 16 

8 

HEGT60 

HELIUM-GT- POWR 


15. 

82. 

26. 

21 . 

6. 

156. 

0, 

237. COAL-AFB 

237, 

10 

0.06 

0.09 

0.67 

8 

HEGT60 

HELIUM-GT- HEAT 

0. 

90. 

504. 

158. 

131 . 

36. 

0. 

-342. 

504 . COAL-AFB 

162. 

10 

0. 15 

0.26 

0.31 

9 

HEGTOO 

HELIUM-GT- POWR 

0. 

16. 

120. 

59. 

21 . 

6. 

116. 

0. 

236. COAL-AFB 

236, 

10 

0.06 

0.09 

0,67 

9 

HEGTOO 

HELIUM-GT- HEAT 

0. 

42. 

320. 

158. 

56. 

16. 

0. 

-110. 

320, COAL-AFB 

210. 

10 

0. 12 

0. 18 

0.49 








PAGE PRINTING SYSTEM- PIIH- 


r 


DATE 06/06/79 
I&SE PEO ADV DESIGN ENQR 


GENERAL ELECTRIC COMPANY 
COGENERATION TECHNOLOGY ALTERNATIVES STUDY 

REPORT 5.1 

**FUEL ENERGY SAVED BY PROCESS AND ECS** 


INDUSTRY' 22601 MW 6.20 PROCESS MILLIONS BTU/HR 158.0 PROCESS TEMP(F) 341. PRODUCT TEXTILE-FINI HOURS PER YEAR 6240. 

POWER TO HEAT RATIO 0.134 

UTILITY FUEL COAL WASTE FUEL EQV BTU*10**6= 0. HOT WATER BTU«10»*'~= 0. 


10 CC1626 GTST- 16/26 POWR 

18 CC1626 GTST- 16/26 HEAT 

19 CC1622 GTST- 16/22 POWR 

19 CC1622 GTST- 16/22 HEAT 

20 CC1222 GTST- 12/22 POWR 

20 CC1222 GTST- 1 2/22 HEAT 

21 CC0822 GTST -08/ 22 POWR 
21 CC0822 GTST-08/22 HEAT 


22 STIG15 ST1G-15-16 POWR 
22 STIG15 ST1G- 15-16 HEAT 


23 STIG10 STIG- 10-16 POWR 

23 STIG10 STIG-1 0- 1 6 HEAT 

24 STIG1S ST1Q-1S-16 POWR 

24 STIG1S STIG-1S-16 HEAT 

25 DEADV3 DIESEL- ADV POWR 

25 DEADV3 DIESEL- ADV HEAT 

26 DEADV2 DIESEL- ADV POWR 

26 DEADV2 DIESEL-ADV HEAT 

27 DEADV1 DIESEL-ADV POWR 

27 DEADV1 DIESEL-ADV HEAT 

28 DEHTPM ADV-D1 ESEL POWR 

28 DEHTPM AOV-DIESEL HEAT 

29 DESOA3 DIESEL-S0A POWR 
29 DES0A3 DIESEL-SOA HEAT 

29 DES0A3 DIESEL-SOA POWR 
29 DES0A3 DIESEL-SOA HEAT 


WASTE FUEL COGEN COGEN COGEN COGEN 

FUEL SAVED= FUEL PROCES PROCES MW 

USED NO -NET USED HEAT POWER ELECT 

1 0**6 10**6 10**6 ’ 0**6 10**6 

BTU/HR BTU/HR BTU/HR 5 J/HR BTU/HR 

0. 31. 55. 17. 21. 6. 

O. 285. 516, 158. 197, 58. 


HOT WATER BTU*10**'~= 

: NET* FAIL I 


32. 

269. 

56. 

470. 

19. 

158. 

21 

177 

32. 

56. 

19. 

21 

270. 

466. 

158. 

176 

35. 

230. 

59. 

394. 

24. 

158. 

21 

140 

11 . 
2503. 

56. 

12154. 

1 . 
158. 

21 

4631 

16. 

332. 

59. 

1192. 

8. 

158. 

21 

426 

19. 

63. 

13. 

21 


AUX UT1LIT TOTAL SITE NET* 

PROCES FUEL FUEL FUEL TOTAL* 

BOILR USED SITE USED UTILIT 

10**6 10**6 10**6 10**6 

BTU/HR BTU/HR BTU/HR BTU/HR 


166. O. 

0. -548. 


0 . 

-14405. 


0 . 

-1272. 


0 . 

-655 

160. 

0 . 

0 

-402 

154. 

0 

0 . 

-320 

173. 

0 . 

0 

-916 

173. 

0 . 

0 

-916 


221 .RESIDUAL 
51 6. RESIDUAL 

220. RES I DUAL 
470. RESIDUAL 

230. RESIDUAL 
466. RES I DUAL 

217. RESIDUAL 
394. RESIDUAL 


241 .RESIDUAL 
121 54. RESIDUAL 


236. RESIDUAL 
1192. RESIDUAL 

233. RESIDUAL 
750. RESIDUAL 

228. RESIDUAL 
733 .RESIDUAL 

226. RESIDUAL 
622. RESIDUAL 

21 7. RES I DUAL 
404. RES I DUAL 

21 7. RESIDUAL 
368 . RESIDUAL 

232. D! ST! LLA 
870. DIST1 LLA 

232. RES! DUAL 
870. RES I DUAL 


241. 
-2251 . 


FESR POWER HEAT 
FACTR FACTR 


10 0.13 

0 0.36 

10 0.13 

O 0.37 

10 0.14 

0 0.37 


10 0.05 

O O. 17 


10 0.07 

0 0.22 



HONEYWELL PACE PRINTING SYSTEM- P1I BB-02 


1 


DATE 06/06/79 GENERAL ELECTRIC COMPANY PAGE 39 

COGENERATION TECHNOLOGY ALTERNATIVES STUDY 

l&SE PEG ADV DESIGN ENGR REPORT S. 1 

**FUEL ENERGY SAVED BY PROCESS AND ECS** 


INDUSTRY 2260 t MW 6.20 PROCESS MILLIONS BTU/HR 158.0 PROCESS TEMP(F) 341. PRODUCT TEXT! LE-FINI HOURS PER YEAR 6240. 



UTILITY FUEL 

COAL 

WASTE 

FUEL 

COGEN 

POWER TO HEAT RATIO 0.134 

WASTE FUEL EQV BTU*10**6= 0. HOT 

COGEN COGEN COGEN AUX UTILIT TOTAL SITE 

WATER BTU* 10**6- 
NET* FAIL 

= 0 
FESR 

POWER 

HEAT 





FUEL 

SAVED* 

FUEL 

PRGCES 

PROCES 

MW 

PROCES 

FUEL 

FUEL FUEL 

TOTAL*- 



FACTR 

FACTR 





USED 

NO-NET 

USED 

HEAT 

POWER 

ELECT 

BOILR 

USED 

SITE USED 

UTILIT 


1 







10**6 

10**6 

10**6 

10**6 

10**6 


10**6 

10**6 

10**6 

10**6 









BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 


BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 





30 

DESOA2 

DIESEL-SOA 

POWR 

0. 

23. 

59. 

13. 

21 . 

6. 

171 . 

0. 

229. DISTI LLA 

229. 

1 

0.09 

0.09 

0.69 

30 

DESOA2 

DIESEL-SOA 

HEAT 

0. 

278. 

718. 

158. 

259. 

76. 

0. 

-744. 

718. DISTILLA 

-26. 

1 

0.28 

0.36 

0.22 

30 

DES0A2 

DIESEL-SOA 

POWR 

0. 

23. 

59. 

13. 

21 . 

6. 

171 . 

0. 

229. RESIDUAL 

229. 

I 

0.09 

0.09 

0.69 

30 

DESOA2 

DIESEL-SOA 

HEAT 

0. 

278. 

716. 

158. 

259. 

76. 

0. 

-744. 

71 8. RESIDUAL 

-26. 

1 

0.28 

0.36 

0.22 

31 

DESOA1 

DIESEL-SOA 

POWR 

0. 

35. 

59. 

23. 

21 . 

6. 

158. 

0. 

21 7. DISTI LLA 

217. 

1 

0. 14 

0. 10 

0.73 

31 

DES0A1 

DIESEL-SOA 

HEAT 

O; 

236. 

394. 

158. 

142. 

42. 

0. 

-378. 

394. DISTI LLA 

16. 

1 

0.37 

0.36 

0.40 j 

31 

DESOA1 

DIESEL-SOA 

POWR 

0. 

35. 

59. 

23. 

21 . 

6. 

158. 

0. 

217. RESIDUAL 

217. 

1 

0. 14 

0.10 

0-73 

31 

DESOA1 

DIESEL-SOA 

HEAT 

0. 

236. 

394. 

158. 

142. 

42. 

0. 

-378. 

394. RESIDUAL 

16. 

1 

0.37 

0.36 

0.40 * 

32 

GTSOAD 

GT-HRSG- 1 0 

POWR 

0. 

33. 

72. 

34. 

21 . 

6. 

146. 

0. 

219 . DISTI LLA 

219. 

10 

0. 13 

0. 10 

0.72 

32 

GTSOAD 

GT-HRSG- 1 O 

HEAT 

0. 

156. 

341 . 

158. 

100. 

29. 

0 

-245. 

341 .DISTI LLA 

96. 

0 

0.31 

0.29 

0.46 

33 

GTRA08 

GT-85RE-08 

POWR 

0 . 

31 . 

59. 

21 . 

21 . 

6. 

162. 

0 . 

221 .DISTILLA 

221 . 

io 

0. 12 

0.10 

0.71 

33 

GTRA08 

GT-85RE-08 

HEAT 

0. 

239. 

456. 

158. 

163. 

48. 

0. 

-443. 

456. D I ST I LLA 

13. 

0 

0.34 

0.36 

0.35 

34 

GTRA12 

GT-85RE-12 

POWR 

0. 

32. 

59. 

21 . 

21 . 

6. 

161 . 

0. 

220. DISTILLA 

220. 

10 

0. 13 

0. 10 

0.72 

34 

GTRA12 

GT-85RE-12 

HEAT 

0. 

239. 

445. 

158. 

159. 

47. 

0 . 

-432. 

445. DISTILLA 

13. 

0 

0.35 

0.36 

0.35 

35 

GTRA16 

GT-85RE- 1 6 

POWR 

0 . 

32. 

61 . 

22. 

21 . 

6. 

160. 

0. 

220. DISTILLA 

220. 

10 

0. 13 

0. 10 

0.72 

35 

GTRA16 

GT-85RE- 1 6 

HEAT 

0. 

225. 

427. 

158. 

149. 

44. 

0. 

-400. 

427. DISTILLA 

27. 

0 

0.34 

0.35 

0.37 

N 

O 

» 36 

GTR208 

GT-60RE-08 

POWR 

0 . 

32. 

66. 

27. 

21 . 

6. 

154. 

0 . 

220. DISTILLA 

220. 

10 

0. 13 

0.10 

0.72 

" 36 
a 

GTR208 

GT-60RE-08 

HEAT 

0 . 

186. 

387. 

158. 

124. 

36. 

0. 

-321 . 

387. DISTILLA 

66. 

0 

0,32 

0.32 

0.41 

i 37 

GTR21 2 

GT-60RE- 1 2 

POWR 

0 . 

32. 

64. 

25. 

21 . 

6. 

156. 

0 . 

220. DISTILLA 

220. 

10 

0.13 

0.10 

0.72 

u 37 

GTR212 

GT-60RE- 1 2 

HEAT 

0. 

198. 

403. 

. 158. 

133. 

39. 

0, 

-349. 

403. DISTILLA 

54. 

0 

0.33 

0.33 

0.39 

m 

> 38 

GTR216 

GT-60RE-16 

POWR 

0 . 

32. 

63. 

25. 

21 . 

6. 

157. 

O'. 

220. DISTI LLA 

220. 

10 

0. 13 

0. 10 

0.72 

o 38 

GTR216 

GT-60RE-1 6 

HEAT 

0 . 

207. 

404. 

158, 

136. 

40. 

0. 

-359. 

404. DISTILLA 

45. 

0 

0.34 

0.34 

0,39 k 

£ 39 

GTRW08 

GT-85RE-08 

POWR 

0. 

26. 

60. 

17. 

21 . 

6. 

166. 

0. 

226. DISTI LLA 

226. 

10 

0. 10 

0.09 

0.70 

S 39 

GTRW08 

GT-85RE-08 

HEAT 

0. 

240. 

555. 

158. 

195. 

57. 

0. 

-542. 

555. DISTILLA 

12. 

0 

0.30 

0.35 

0.28 

a 

S 40 

GTRW12 

GT-85RE- 1 2 

POWR 

0. 

28. 

58. 

17. 

21 . 

6. 

166. 

0. 

•224. DISTILLA 

224. 

10 

0.11 

0.09 

0.70 

•< 40 

Q. 

J 

GTRW12 

GT-85RE-12 

HEAT 

0. 

261 . 

545. 

158. 

198. 

58. 

0. 

-554. 

545_~ISTILLA 

-9. 

0 

0.32 

0.36 

0.29 


i 
! 

ii - ----- 1 I 





HQNEVWELL PAGE PRINTING SYSTEM- P1188-02 


G 


DATE 06/06/79 GENERAL ELECTRIC COMPANY 

COGENERATION TECHNOLOGY ALTERNATIVES STUDY 

I &SE PEG ADV DESIGN ENGR REPORT S. 1 

**FUEL ENERGY SAVED BY PROCESS AND ECS** 


INDUSTRY 22601 MW 6.20 PROCESS MILLIONS BTU/HR 168.0 PROCESS TEMPI F) 341. PRODUCT TEXTILE-FINI HOURS PER YEAR 6240. 



UTILITY FUEL 

COAL 

WASTE 

FUEL 

COGEN 

POWER TO HEAT RATIO 0.134 

WASTE FUEL EQV BTU* 10**6= 0. HOT 

COGEN COGEN COGEN AUX UTILIT TOTAL SITE 

WATER BTU* 10**6 
NET* FAIL 

= 0 
FESR 

POWER 

HEAT 





FUEL 

SAVED* 

FUEL 

PROCES 

PROCES 

MW 

PROCES 

FUEL 

FUEL FUEL 

TOTAL* 



FACTR 

FACTR 





USED 

NO -NET 

USED 

HEAT 

POWER . 

ELECT 

BOILR 

USED 

SITE USED 

UTILIT 









1 0**6 

10**6 

1 0**6 

10**6 

10**6 


10**6 

10**6 

10**6 

10**6 




I 





BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 


BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 





41 

GTRW16 

GT-85RE- 1 6 

POWR 

0. 

28. 

59. 

18. 

21 . 

6. 

165. 

0. 

224 . DISTI LLA 

224. 

10 

0. 1 1 

0.09 

ll 

0.71 

41 

GTRW1 6 

GT-85RE- 1 6 

HEAT 

0. 

246. 

517. 

158. 

184. 

54. 

0. 

-510. 

517. DISTI LLA 

6. 

0 

0.32 

0.36 

0.31 

42 

GTR308 

GT-60RE-08 

POWR 

0. 

24. 

68. 

22. 

21 . 

6. 

159. 

0. 

228. DISTI LLA 

228. 

10 

0.10 

0.09 

0.69 

42 

GTR308 

GT-60RE-08 

HEAT 

.0. 

171 . 

480. 

158. 

149. 

44. 

0. 

-399. 

480. DISTILLA 

81 . 

0 

0.26 

0.31 

0.33 

43 

GTR31 2 

GT-60RE- 1 2 

POWR 

0. 

22. 

62. 

21 . 

21 . 

6. 

162. 

0. 

223. DISTILLA 

223. 

10 

0. 1 1 

0.09 

0.71 

43 

GTR312 

GT-60RE- 1 2 

HEAT 

0. 

218. 

472. 

158. 

161 . 

47. 

0. 

-438. 

472. DISTI LLA 

34. 

0 

0.32 

0.34 

0.33 

44 

GTR316 

GT-60RE- 1 6 

POWR 

0. 

28. 

62. 

21 . 

21 . 

6. 

161 . 

0. 

224. DISTI LLA 

224. 

10 

0. 1 1 

0.09 

0.71 

44 

GTR316 

GT-60RE- 1 6 

HEAT 

0. 

214. 

469. 

158. 

159. 

47. 

0. 

-431 . 

469. DISTI LLA 

38. 

0 

0.31 

0.34 

0.34 

45 

FCPADS 

FUEL-CL-PH 

POWR 

0. 

22. 

56. 

9. 

21 . 

6. 

175. 

0. 

230. DISTILLA 

230. 

0 

0.09 

0.09 

0.69 

45 

FCPADS 

FUEL-CL-PH 

HEAT 

0. 

360. 

929. 

158. 

353. 

104. 

0. 

-1038. 

929. DISTILLA 

-108. 

0 

0.28 

0.38 

0. 17 

46 

FCMCDS 

FUEL-CL-MO 

POWR 

0. 

29. 

51 . 

12. 

21 . 

6. 

172. 

0. 

223. DISTI LLA 

223. 

0 

0.11 

0.09 

0.71 

46 

FCMCDS 

FUEL-CL-MO 

HEAT 

0. 

381 . 

678. 

158. 

279. 

82. 

0. 

' -807. 

678. DISTI LLA 

-129. 

0 

0.36 

0.41 

0.23 


* 

b 

|l 


PAGE 40 


'A? 


C * 1 

Si c 

K. 


\ V""' 




DATE 06/06/79 


1 &S E PEP ADV DESIGN ENGR 


GENERAL ELECTRIC COMPANY 
COGENERATION TECHNOLOGY ALTERNATIVES STUDY 
REPORT 5. 1 


**FUEL ENERGY SAVED BY PROCESS AND ECS** 


PAGE 41 


INDUSTRY 24211 MW 1.50 PROCESS MILLIONS BTU/HR 30.0 PROCESS TEMPI F) 353. PRODUCT SOFTWOOD-LUM HOURS PER YEAR 4000. 


UTILITY FUEL 


POWER TO HEAT RATIO 0.171 

WASTE FUEL EQV BTU» 10**6= 


0 

ONOCGN 

NO COG 

0 N 

35. 

0 . 

1 

STM 141 

STM-TURB- 1 

POWR 

41 . 

10. 

1 

STM 141 

STM-TURB- 1 

HEAT 

41 . 

1 1 . 


1 STM141 

STM-TURB- 1 

POWR 

41 . 

10. 

37. 

26. 

5, 

2. 

1 STM141 

STM-TURB- 1 

HEAT 

41 . 

11 . 

42. 

30. 

6. 

2. 


2 

STM088 

STM-TURB-6 

HEAT 

40. 

8. 

40. 

30. 

2 

STM088 

STM-TURB-8 

POWR 

41 . 

2. 

50. 

37. 

2 

STM088 

STM-TURB-8 

HEAT 

40. 

8. 

40. 

30. 


WASTE FUEL COGEN 


FUEL SAVED= FUEL 
USED NO -NET USED 
10**6 10**6 10**6 


COGEN COGEN COGEN 


PROCES PROCES MW 
HEAT POWER ELECT 
10**6 10**6 


AUX U T I L I 


PROCES FUEL 
BO I LR USED 
10**6 10**6 


UTILIT TOTAL 


FUEL FUEL 
USED -SITE 
10**6 10**6 


BTU/HR BTU/HR BTU/HR BTU/HR BTU/HR 


BTU/HR BTU/HR BTU/HR 


HOT WATER BTU*1Q**6= 
NET* FA 1 1 


TOTAL* 
3 UTILIT 
10**6 
BTU/HR 


FESR POWER HEAT 


FACTR FACTR 



1 STM1 41 STM-TURB- 1 POWR 
1 STM141 STM-TURB- 1 HEAT 


2 STM088 STM-TURB-6 POWR 


35. RESIDUAL 

51 . 

0 

0. 

0.10 

0.58 

41, RESIDUAL 

41 . 

10 

0.99 

0. 12 

0.73 

42. RESIDUAL 

40. 

10 

0.95 

0.14 

0.71 

41. COAL-FGD 

41. 

10 

0.99 

0. 12 

0.73 

42. COAL-FGD 

40. 

10 

0.95 

0. 14 

0.71 

41. COAL-AFB 

41 . 

10 

0.99 

0.12 

0.73 a 

42. COAL-AFB 

40. 

10 

0.95 

0. 14 

0.71 | 

50. RESIDUAL 

50. 

10 

0.47 

0.10 

0.60 S 



2 STM088 STM-TURB -8 POWR 
2 STM068 STM-TURB -8 HEAT 


3 

PFBSTM 

PFB-STMTB- 

POWR 

41 . 

10 

25. 

16. 

5. 

3 

PFBSTM 

PFB-STMTB- 

HEAT 

41 . 

18 

47. 

30. 

10. 

4 

TISTMT 

TI -STMTB-1 

POWR 

21 . 

10 

20. 

12. 

5. 

4 

T I STMT 

Tl -STMTB-1 

HEAT 

35. 

0 

0 . 

0 . 

0 . 

4 

TISTMT 

TI -STMTB-1 

POWR 

41 . 

10 

20. 

12. 

5. 

4 

TISTMT 

T I -STMTB-1 

HEAT 

41 . 

25 

51 . 

30. 

13. 

5 

TIHRSG 

THERMIONIC 

POWR 

7. 

7 

36. 

24. 

5. 

5 

T1HRSG 

THERMIONIC 

HEAT 

35. 

■ 

0 . 

0 . 

0 . 

5 

TIHRSG 

THERMIONIC 

POWR 

41 . 

7 

36. 

24. 

5. 

5 

TI HRSG 

THERMIONIC 

HEAT 

41 . 

9 

46. 

30, 

6. 

6 

STIRL 

STIRLING-1 

POWR 

24. 

7 

20.. 

10. 

5,. 

6 

STIRL 

STIRLING-1 

HEAT 

35. 

0 

. 0 . 

0 . 

0 . 



40. RESIDUAL 

50. COAL-FGD 
40. COAL-FGD 


50. COAL-AFB 
40. COAL-AFB 


42. COAL-PFB 
47. COAL-PFB 

41 .RESIDUAL 



10 

0.98 

0. 12 

0.72 

10 

0.80 

0.20 

0.64 

10 

-0.26 

0. 12 

0.72 


1 . 

35. 

16. 

35. RESIDUAL 

51 . 

110 

0.00 

0 . 

0.58 


21 . 

0 . 

41 .COAL 

41 . 

10 

0.98 

0.12 

0.72 

i » 

0 . 

-25. 

51 . COAL 

26. 

10 

0.76 

0.25 

0.59 


44. RESIDUAL 
35. RESIDUAL 


44 . COAL 
46. COAL 



10 

0.83 

0.12 

0.68 

10 

0.75 

0. 14 

0.65 

0 

-0.25 

0. 12 

0.68 













HONEYWELL PAGE PRINTING SYSTEM- PH6S-02 


C 


DATE 06/06/79 GENERAL ELECTRIC COMPANY , PAGE 42 

COGENERATION TECHNOLOGY ALTERNATIVES STUDY 

I&SE PEO ADV DESIGN ENGR REPORT 5. 1 _____ 

**FUEL ENERGY SAVED BY PROCESS AND ECS** 

INDUSTRY 24211 MW 1.50 PROCESS MILLIONS BTU/HR 30.0 PROCESS TEMPI F) 353. PRODUCT SOFTWOOD-LUM HOURS PER YEAR 4000. 


UTILITY FUEL COAL 


POWER TO HEAT RATIO 0.171 ' ~ 

WASTE FUEL EQV BTU* 10**6= 41. HOT WATER BTU* 10**6= 0. 


WASTE FUEL COGEN COGEN COGEN COGEN AUX UTILIT TOTAL SITE NET* FAIL FESR POWER HEAT 

FUEL SAVED* FUEL PROCES PROCES MW PROCES FUEL FUEL FUEL TOTAL* FACTR FACTR* 

USED NO-NET USED HEAT POWER ELECT BOILR USED SITE USED UTILIT 

10**6 10**6 10**6 10**6 10**6 10**6 10**6 10**6 10**6 

BTU/HR BTU/HR BTU/HR BTU/HR BTU/HR BTU/HR BTU/HR BTU/HR BTU/HR 


6 

STIRL 

STIIRLING-1 

POWR 

24. 

7. 

20. 

10. 

5. 

2. 

24. 

0. 

44. RESIDUAL 

44. 

0 

-0.25 

0. 12 

0.68 

6 

STIRL 

STIRLING-1 

HEAT 

35. 

0. 

. 0. 

0. 

0. 

0. 

35. 

16. 

35. RESIDUAL 

51 . 

1 10 

0.00 

0. 

0.58 

6 

STIRL 

STIRLING-1 

POWR 

41 . 

7. 

20. 

10. 

5. 

2. 

24. 

0. 

44 . COAL 

44. 

0 

0.81 

0. 12 

0. 68 

6 

STIRL 

STIRLING-1 

HEAT 

41 . 

22. 

63. 

30. 

16. 

5. 

0. 

-34. 

63. COAL 

29. 

0 

0.56 

0.26 

0.47 

7 

HEGT85 

HELIUM-GT- 

POWR 

41 . 

3. 

16. 

2. 

5. 

2. 

33. 

0. 

49 . COAL-AFB 

49. 

10 

0,53 

0.11 

0.62 

7 

HEGT85 

HELIUM-GT- 

HEAT 

41 . 

36. 

218. 

30. 

70. 

20. 

O. 

-203. 

218. COAL -AFB 

15. 

10 

0. 19 

0.32 

0.14 

8 

HEGT60 

HELIUM-GT- 

POWR 

41 . 

3. 

20. 

6. 

5. 

2. 

28. 

0. 

48. COAL-AFB 

48. 

10 

0.57 

0.11 

0.62 

8 

HEGT60 

HELIUM-GT- 

HEAT 

41 . 

16. 

99. 

30. 

26. 

8. 

0. 

-64. 

99. COAL-AFB 

35. 

10 

0.28 

0.26 

0.30 

9 

HEGTOO 

HELIUM-GT- 

POWR 

41. 

4. 

29. 

14. 

5. 

2. 

18. 

0 . 

48. COAL-AFB 

48. 

10 

0.60 

0.1! 

0.63 

9 

HEGTOO 

HELIUM-GT- 

HEAT 

41 , 

3. 

61 . 

30. 

1 1 . 

3. 

0. 

-18. 

61 . COAL-AFB 

43. 

10 

0.41 

0.18 

0.49 

10 

FCMCCL 

FUEL-CL-MO 

POWR 

0. 

9. 

17. 

8. 

5. 

2. 

26. 

0. 

43. COAL 

43. 

10 

-1 .67 

0. 12 


10 

FCMCCL 

FUEL-CL-MO 

HEAT 

0. 

32. 

63. 

30. 

19- 

6. 

0. 

-44. 

63. COAL 

19. 

10 

-0,05 

0.30 


11 

FCSTCL 

FUEL-CL-ST 

POWR 

0. 

9. 

13. 

5. 

5. 

2. 

29. 

0. 

42. COAL 

42. 

10 

-1.65 

0.12 


11 

FCSTCL 

FUEL-CL-ST 

HEAT 

0. 

50. 

75. 

30. 

29. 

8 . 

0. 

N 

1 

75. COAL 

2. 

10 

0.16 

0.38 

0-40 1 

12 

I GGTST 

INT-GAS-GT 

POWR 

0. 

7. 

18. 

8 . 

5. 

2. 

26. 

0. 

44 . COAL 

44. 

10 

-1.77 

0. 12 

0.68 . 

12 

I GGTST 

INT-GAS-GT 

HEAT 

0. 

27. 

70. 

30. 

20. 

6. 

0. 

-46. 

70. COAL 

24. 

10 

-0. 13 

0.28 

0.43 * 

13 

GTSOAR 

GT-HRSG-1 0 

POWR 

26. 

7. 

18. 

8. 

5. 

2. 

26. 

0 . 

44. RESIDUAL 

44. 

10 

-0. 10 

0. 12 

0.68 

13 

GTSOAR 

GT-HRSG-1 0 

HEAT 

35. 

0. 

0. 

0. 

0. 

0 . 

35. 

16. 

35. RESIDUAL 

51 . 

110 

0.00 

0. 

0,58 

14 

GTAC08 

GT-HRSG-08 

POWR 

24. 

9. 

19. 

10. 

5. 

2. 

24. 

0. 

43. RESIDUAL 

43. 

10 

-0. 19 

0. 12 

0.70 

14 

GTA.C08 

GT-HRSG-08 

HEAT 

35. 

0. 

0. 

0. 

0. 

0 . 

35. 

16. 

35. RESIDUAL 

51 . 

no 

0.00 

0. 

0.58 

15 

GTAC12 

GT-HRSG-1 2 

POWR 

26. 

8. 

17. 

8. 

5. 

2. 

26. 

0. 

43. RESIDUAL 

43, 

10 

-0.05 

0. 12 

0.70 

15 

GTAC12 

GT-HRSG-1 2 

HEAT 

35. 

0. 

0. 

0. 

0. 

0 . 

35. 

16. 

35. RESIDUAL 

51. 

110 

0.00 

0. 

0.58 

16 

GTAC16 

GT-HRSG-1 6 

POWR 

27. 

8. 

16. 

7. 

5. 

2. 

27. 

0 . 

43. RESIDUAL 

43, 

10 

0.01 

0. 12 

0.70 

■H 


GT-HRSG-1 6 

HEAT 

35. 

0. 

0. 

0. 

0. 

0„ 

35. 

16. 

35. RESIDUAL 

51 . 

110 

0.00 

0. 

0.58 

17 

GTWC16 

GT-HRSG-1 6 

POWR 

28. 

7. 

16. 

7. 

5. 

2, 

28. 

0. 

44. RESIDUAL 

44. 

10 

-0.02 

0. 12 

0.66 

17 

GTWC16 

GT-HRSG-1 6 

HEAT 

35. 

0. 

0. 

0 . 

0. 

0. 

35. 

16. 

35. RESIDUAL 

51 . 

110 

0.00 

0 . 

0.58 


V 





— 

o 



DATE 06/06/79 
I 8SE PEO ADV DESIGN ENGR 

GENERAL ELECTRIC COMPANY 
COGENERATION TECHNOLOGY ALTERNATIVES STUDY 
REPORT 5. 1 

PAGE 

43 


INDUSTRY 24211 MW 1.50 PROCESS MILLIONS BTU/HR 


UTILITY FUEL COAL 


30.0 PROCESS TEMPCF) 353. PRODUCT SOFTWOOD-LUM HOURS PER YEAR 4000. 


POWER TO HEAT RATIO 0. 17T 

WASTE FUEL EQV BTU*10**6= 


WASTE FUEL C06EN COOEN CQ6EN COGEN AUX 


UTILIT TOTAL SITE 


SAVED* FUEL 
NO -NET USED 


PROCES PROCES MW 


PROCES FUEL 


POWER ELECT BOILR USED 


10**6 10**6 10**6 10**6 10**6 
BTU/HR BTU/HR BTU/HR BTU/HR BTU/HR 


10**6 10**6 10**6 
BTU/HR BTU/HR BTU/HR 


WATER BTU* 10**6= 
NET* FAIL F 


TOTAL* 

UTILIT 

10**6 


FESR POWER HEAT 


FACTR FACTR 


18 CC1626 OTST- 16/26 POWR 
18 CC1626 OTST- 16/26 HEAT 


19 CC1622 OTST- 16/22 POWR 

19 CC1622 GTST- 16/22 HEAT 

20 CC1222 GTST-1 2/22 POWR 




5. 

2. 

30. 

0 . 

44. RESIDUAL 

44. 

10 

0.15 

0.12 

0.68 

• 

0 . 

0 . 

35. 

16. 

35. RESIDUAL 

51 . 

110 

0.00 

0 . 

0.58 



44. RES I DUAL 
35. RESIDUAL 



10 

0. 14 

0. 12 

0.69 

110 

0.00 

0. 

0.58 

10 

0. 14 

0. 12 

0.69 


20 

CC1 222 

GTST- 12/22 

HEAT 

35. 

0. 

0. 

0. 

0. 

0. 

35. 

16. 

35. RESIDUAL 


110 

0.00 

0. 

0.58 

21 

CC0822 

GTST -08/ 22 

POWR 

28. 

8. 

15. 

6. 

5. 

2. 

28. 

0. 

43. RESIDUAL 

43. 

10 

0.08 

0.12 

0.70 

21 

CC0822 

GTST-08/22 

HEAT 

35. 

0. 

0. 

0. 

0. 

0. 

35. 

16. 

35. RESIDUAL 

51. 

110 

0.00 

0. 

0.56 

22 

STIQ15 

STIG-1 5-1 6 

POWR 

35. 

3. 

13. 

0. 

5. 

2. 

35. 

0. 

49. RESIDUAL 

49. 

10 

0.16 

0. 11 

0.62 

22 

ST 1015 

STI G- 15-16 

HEAT 

35. 

0. 

0. 

0. 

0. 

0. 

35. 

16. 

35. RESIDUAL 

51. 

110 

0.00 

0. 

0.58 

23 

STIG10 

STIG-1 0-1 6 

POWR 

33. 

4. 

14. 

2. 

5. 

2. 

33. 

0. 

47. RESIDUAL 

47. 

10 

0.11 

0.11 

0.63 

23 

STIG10 

STI G-1 0-1 6 

HEAT' 

35. 

0. 

0. 

0. 

0. 

0. 

35. 

16. 

35. RESIDUAL 

51. 

110 

O.OQ 

0. 

0.58 

24 

ST I G IS 

STIG-1S-16 

POWR 

32. 

5. 

15. 

3. 

5. 

2. 

32. 

0. 

47. RESIDUAL 

47. 

10 

0.05 

0.11 

0.64 

24 

STIG1S 

STI G- IS- 1 6 

HEAT 

35. 

0. 

0. 

0. 

0. 

0. 

35. 

16. 

35. RESIDUAL 

51 . 

110 

0.00 

0. 

0.58 

25 

DEADV3 

DIESEL- ADV 

POWR 

32. 

6. 

14. 

3. 

5, 

2. 

32. 

0. 

46. RESIDUAL 

46. 

10 

0. 14 

0. 1 1 

0.66 

25 

DEADV3 

DIESEL- ADV 

HEAT 

35. 

0. 

0. 

0. 

0. 

0. 

35. 

16. 

35. RESIDUAL 

51 . 

110 

0.00 

0. 

0.58 

26 

DEADV2 

DIESEL-ADV 

POWR 

31 . 

6. 

14. 

4. 

5. 

2. 

31 . 

0. 

45. RESIDUAL 

45. 

11 

0, 14 

0.11 

0.67 

26 

DEADV2 

DIESEL- ADV 

HEAT 

35. 

0. 

0. 

0. 

0. 

0. 

35. 

16. 

35. RESIDUAL 

51 . 

111 

0.00 

0. 

0.58 

27 

DEADV1 

DIESEL-ADV 

POWR 

29. 

9. 

14. 

5. 

5. 

2. 

29. 

0. 

43. RESIDUAL 

43. 

11 

0. 14 

0. 12 

0.70 

27 

DEADV1 

DIESEL-ADV 

HEAT 

35. 

0. 

0. 

0. 

0. 

0« 

35. 

16. 

35. RESIDUAL 

51 . 

1 1 1 

0.00 

0. 

0.58 

28 

DEHTPM 

ADV-DI ESEL 

POWR 

28. 

8. 

15. 

7. 

5. 

2. 

28. 

0. 

43. RESIDUAL 

43. 

10 

0.04 

0.12 

0.70 

28 

DEHTPM 

ADV- DIESEL 

HEAT 

35. 

0. 

0. 

0. 

0. 

0. 

35. 

16. 

35. RESIDUAL 

51 . 

110 

0.00 

0. 

0.58 

29 

DES0A3 

DIESEL-SOA 

POWR 

32. 

5. 

14. 

3. 

5. 

2. 

32. 

0. 

47.DISTILLA 

47. 

0 

0.11 

0.11 

0.64 | 

29 

DES0A3 

DIESEL-SOA 

HEAT 

35. 

0. 

0. 

0. 

0. 

0. 

35. 

16. 

35. DISTILLA 

51 . 

1 10 

0.00 

0. 

0.58 

29 

DESOA3 

DIESEL-SOA 

POWR 

32. 

5. 

14. 

3. 

5, 

2. 

32. 

0. 

47. RESIDUAL 

47. 

0 

0.11 

0.11 

0.64 

29 

DES0A3 

DIESEL-SOA 

HEAT 

35. 

0. 


0. 

0. 

0. 

35. 

16. 

35. RESIDUAL 

51 . 

110 

0.00 

0 . 

0.58 
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DATE 06/06/79 GENERAL ELECTRIC COMPANY PAGE 44 

COGENERATION TECHNOLOGY ALTERNATIVES STUDY 

I&SE PEO ADV DESIGN ENGR REPORT 5. 1 

**FUEL ENERGY SAVED BY PROCESS AND ECS** 


j INDUSTRY 

24211 MW 

1.50 

PROCESS MILLIONS BTU/HR 30. C PROCESS 

TEMPCF) 

353. PRODUCT SOFTWOOD- 

-LUM HOURS 

PER YEAR 4000. 









POWER TO HEAT RATIO 0.171 









UTILITY FUEL 

COAL 





WASTE 

FUEL EQV BTU*1 0**6= 41. HOT 

WATER BTU* 10**6 

* o. 






WASTE 

FUEL 

COGEN 

COGEN 

COGEN 

COGEN 

AUX 

UT1LIT 

TOTAL SITE 

NET* 

FAIL 

FESR 

POWER HEAT 





FUEL 

SAVED* 

FUEL 

PROCES 

PROCES 

MW 


PROCES 

FUEL 

FUEL FUEL 

TOTAL* 



FACTR 

FACTR 





USED 

NO -NET 

USED 

HEAT 

POWER' 

ELECT 

BOILR 

USED 

SITE USED 

UTILIT 









1 0**6 

1 0**6 

1 0**8 

10**6 

10**6 



1 0**6 

1 0**6 

10**6 

10**6 









BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 



BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 





30 

DES0A2 

DIESEL-SOA 

POWR 

32. 

5. 

14. 

3. 

5. 


2. 


0. 

46.DISTILLA 

46. 

1 

0.11 

0.11 

0.65 

30 

DES0A2 

DIESEL-SOA 

HEAT 

35. 

0. 

0. 

0. 

0. 


0. 

• „ 

16. 

35. DISTI LLA 

51 . 

111 

0.00 

O’. 

0.58 

30 

DES0A2 

DIESEL-SOA 

POWR 

32. 

5. 

14. 

3. 

5. 


2. 

32. 

0. 

46. RESIDUAL 

46. 

1 

0.11 

0.11 

0.65 

30 

DES0A2 

DIESEL-SOA 

HEAT 

35. 

0. 

0. 

0. 

0. 


0. 

35. 

16. 

35. RESIDUAL 

51 . 

111 

0.00 

0. 

0.58 

31 

DESOA1 

DIESEL-SOA 

POWR 

29. 

9. 

14. 

6. 

5. 


2. 

29. 

0. 

43. DISTI LLA 

43. 

1 

0.11 

0. 12 

0.70 

31 

DESOA1 

DIESEL-SOA 

HEAT 

35. 

0. 

0. 

0. 

0. 


0. 

35. 

16. 

35.-DISTILLA 

51 . 

1 1 1 

0.00 

0. 

0.58 

31 

DESOA1 

DIESEL-SOA 

POWR 

29. 

9. 

14. 

3 , 

5. 


2. 

29. 

0. 

43. RESIDUAL 

43. 

5 

0.11 

0,12 

0.70 

31 

DES0A1 

DIESEL-SOA 

HEAT 

35. 

0. 

0. 

0. 

0. 


0. 

35. 

16. 

35. RESIDUAL 

51 . 

111 

0.00 

0. 

0 58 

32 

GTSOAD 

GT-HRSG- 1 0 

POWR 

26. 

8. 

18. 

8. 

5. 


2. 

26. 

0. 

43. OISTI LLA 

43. 

10 

-0.10: 

0.12 

0.69 

32 

GTSOAD 

GT-HRSG- 1 0 

HEAT 

35. 

0. 

0. 

0. 

0. 


0. 

35. 

16. 

35. DISTI LLA 

51. 

110 

0.00 

0. 

0.53 

33 

GTRA08 

GT-85RE-08 

POWR 

30. 

7. 

14. 

5. 

5. 


2. 

30. 

0. 

44. DISTI LLA 

44. 

10 

5 r \- 

0. 12 

0.68 

33 

GTRA08 

GT-85RE-08 

HEAT 

35. 

0. 

0. 

0. 

0. 


0. 

35. 

16. 

35.DISTILLA 

51. 

no 

0 .. 0<w 

0. 

0.58 

34 

GTRA12 

GT-85RE-1 2 

POWR 

29. 

8. 

14. 

5. 

5. 


2. 

29. 

0. 

44.DISTILLA 

44. 

10 

o.u 

0. 12 

0.69 

34 

GTRA12 

GT-85RE-12 

HEAT 

35. 

0. 

0. 

0. 

0. 


0. 

35. 

16. 

35. DISTI LLA 

51. 

110 

0 00 

O. 

0.58 

35 

GTRA16 

GT-85RE- 1 6 

POWR 

29. 

8. 

15. 

5. 

5. 


2. 

29. 

0. 

44.DIST1LLA 

44. 

10 

Q.oa 

0.12 

0.69 

35 

GTRA16 

GT-85RE-1 6 

HEAT 

35. 

0. 

0. 

0. 

0. 


0. 

35. 

16. 

35.DISTILLA 

51 . 

1 10 

0.00 

0. 

0.58 


36 

GTR208 

GT-60RE-08 

POWR 

28. 

6. 

16. 

6. 

5. 

2. 

28. 

0. 

44. DISTI LLA 

44. 

10 

0,00 

0.12 

0.69 

36 

GTR208 

GT-60RE-08 

HEAT 

35. 

0. 

0. 

0 . 

0. 

0. 

35. 

16. 

35. DISTILLA 

51 . 

110 

0.00 

0. 

0.58 

37 

GTR212 

GT-60RE- 12 

POWR 

28. 

8. 

16. 

6. 

5. 

2. 

28. 

0. 

44. DISTI LLA 

44. 

10 

0.03 

0. 12 

0.69 

37 

GTR212 

GT-60RE- 1 2 

HEAT 

35. 

0. 

0. 

0. 

0. 

0 . 

35. 

16. 

35. DISTILLA 

51 . 

110 

0.00 

0 , 

0.58 

38 

GTR21 6 

GT-60RE- 1 6 

POWR 

28. 

8. 

15. 

6. 

5. 

2. 

28. 

0 . 

44. DISTI LLA 

44. 

to 

0,05 

0. 12 

0.69 

38 

GTR216 

GT-60RE-1 6 

HEAT 

35. 

0. 

0. 

0. 

0. 

0 . 

35. 

16. 

35. DISTILLA 

51. 

110 

0.00 

0. 

0,58 

39 

GTRW08 

GT-G5RE-08 

POWR 

30. 

6. 

15. 

4. 

5. 

2. 

30. 

0. 

45. DISTI LLA 

45. 

10 

0.09 

0. 11 

0.67 

39 

GTRW08 

GT-85RE-08 

HEAT 

35. 

0. 

0. 

0. 

0. 

0. 

35. 

16. 

35. DISTI LLA 

51 . 

110 

0.00 

0. 

0.58 

40 

GTRW1 2 

GT-85RE-1 2 

POWR 

31 . 

7. 

14. 

4. 

5. 

2. 

31 . 

0. 

45. DISTILLA 

45. 

10 

0. 12 

0.11 

0.67 

40 

GTRW12 

GT-85RE- 1 2 

HEAT 

35. 

0. 

0. ' 

0 . 

0. 

0 . 

35. 

16. 

35. DISTILLA 

51 . 

110 

0.00 

a. 

0.58 
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DATE 06/06/79 

l&SE PEP AOV DESIGN EN6R 


GENERAL ELECTRIC COMPANY 
COGENERATION TECHNOLOGY ALTERNATIVES STUDY 
REPORT 5 . 1 


**FUEL ENERGY SAVED BY PROCESS AND ECS** 


INDUSTRY 24361 MW 3.00 PROCESS MILLIONS BTU/HR 75.0 PROCESS TEMPI F) 406. PRODUCT SOFT-PLYWOOD HOURS PER YEAR 6000, 


UTILITY FUEL COAL 


POWER TO HEAT RATIO 0.136 

WASTE FUEL EQV BTU* 10**6= 100. 


HOT WATER BTU* 10**6= 


WASTE FUEL COGEN COGEN COeEN COGF.N AUX 



FUEL SAVED= FUEL PROCES PROCES MW 

USED NO -NET USED HEAT POWER 

10**6 10**6 10**6 10**6 10**6 

BTU/HR BTU/HR BTU/HR BTU/HR BTU/HR 


UT I LIT TOTAL SITE 


PROCES MW PROCES FUEL FUEL 

POWER ELECT BO I LR USED SITE 

1 Q **6 10**6 10**6 10**6 

BTU/HR BTU/HR BTU/HR BTU/HR 


NET* 

TOTAL+ 

UTILIT 

10**6 

BTU/HR 


0 ONOCGN NO C O G O N 

1 STM141 STM-TURB- 1 POWR 
1 STM141 STM-TURB- 1 HEAT 


1 STM 1 4 1 STM-TURB- 1 POWR 
1 STM 141 STM-TURB- 1 HEAT 


1 

STM 141 

STM-TURB- 1 

POWR 

100. 

20. 

95. 

71 . 

10. 

1 

STM141 

STM-TURB- 1 

HEAT 

100. 

21 . 

101 . 

75. 

1 1 . 

2 

STM088 

STM-TURB-8 

POWR 

100. 

-22. 

142. 

111 . 

10. 

2 

STM088 

STM-TURB -8 

HEAT 

96. 

13. 

96. 

75. 

7, 

2 

STM088 

STM-TURB-8 

POWR 

100 . 

-22. 

142. 

111. 

10. 

2 

STM088 

STM-TURB-8 

HEAT 

96. 

13. 

96. 

75. 

7. 

2 

STM088 

STM-TURB-8 

POWR 

100. 

-22. 

142. 

111. 

10. 

2 

STM088 

STM-TURB-8 

HEAT 

96. 

13. 

96. 

75. 

7. 



3 PFBSTM PFB-STMTB- POWR 


08. COAL-AFB 
100. RESIDUAL 
ES 


1 00. COAL-FGD 

101 . COAL-FGD 


1 00 . COAL-AFB 

101 . COAL-AFB 

142. RESIDUAL 


96. RESIDUAL 

142. COAL-FGD 
96. COAL-FGD 


142, COAL-AFB 
96. COAL-AFB 


101 .COAL-PFB 


FESR POWER HEAT 
FACTR FACTR 


O 0. 0.09 0.62 

10 0.99 0.10 0.75 

10 0.97 0.11 0.74 


10 0,99 0.10 0.75 

10 0.97 0..T1 0,74 



10 

10 

0.99 
O. 97 

0.10 

o.n 

0.75 

0.74 

10 

-0.33 

0.07 

0.53 

10 

0,68 

0.06 

0.70 

10 

10 

-0.33 

0.68 

0.07 

0.06 

0.53 

0.70 

10 

10 

-0.33 

0,68 

0.07 

0,06 

0.53 

0.70 


3 

PFBSTM 

PFB-STMTB- 

HEAT 

100. 

38. 

113. 

75. 

20. 

6. 

0. 

-31 . 

1 13. COAL-PFB 

82. 

10 

0.79 

0,18 

0.66 I 

4 

TISTMT 

TI -STMTB-1 

POWR 

56. 

20. 

45. 

27. 

10. 

3. 

56. 

0 . 

101 .RESIDUAL 

101 . 

10 

-0.40 

0. 10 

0,75 * 

0 4 

1 

TISTMT 

Tl -STMTB-1 

HEAT 

88. 

0. 

0. 

0. 

0. 

0 . 

88. 

32. 

OS. RESIDUAL 

120. 

1 10 

-o7od~ 

6 . 

0762 


4 TISTMT Tt-STMTB-1 POWR 
4 TISTMT TI-STMTB-1 HEAT 


5 TIHRSG THERMIONIC POWR 
5 TIHRSG THERMIONIC HEAT 


3 TIHRSG THERMIONIC POWR 

5 TIHRSG THERMIONIC HEAT 

6 STIRL STIRLING-1 POWR 


6 STIRL STIRLING-1 HEAT 


100. 

20. 

100. 

53. 

34. 

MB 

88. 

■ 

100. 

13. 

100. 

22. 

64. 

14. 


101 .COAL 
122. COAL 


107. RESIDUAL 
88. RESIDUAL 

107. COAL 
11 9. COAL 

106. D1STILLA 
88.0ISTILLA 


10 0.90 0.10 0.75 

10 0.75 0.23 0.61 


O -1.27 0.10 0.70 

HO -0.00 O. 0.62 

6 0778 oTTo 0. 70 

O 0.64 0.14 0.63 

0 -0.32 0. 10 0.71 

1 lO -0.00 0. ~ 0.62 
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DATE 08/08/79 GENERAL ELECTRIC COMPANY 

COGENERATION TECHNOLOGY ALTERNATIVES STUDY 

IjtSE PEP ADV DESIGN ENGR REPORT 5. 1 

**FUEL ENERGY SAVED BY PROCESS AND ECS** 


PAGE 47 


INDUSTRY 24361 m 3.00 PROCESS MILLIONS BTU/HR 75.0 PROCESS TEMP(F) 406. PRODUCT SOFT-PLYWOOD HOURS PER YEAR 6000. 


POWER TO HEAT RATIO 0.136 

UTILITY FUEL COAL WASTE FUEL EQV BTU*10**6= 100. HOT WATER BTU*10**6= 0. 






WASTE 

FUEL 

COGEN 

COGEN 

COGEN 

COGEN 

AUX 

UTI LIT 

TOTAL SITE 

NET* 

FAIL 

FESR 

POWER 

HEAT 





FUEL 

SAVED* 

FUEL 

PROCES 

PROCES 

MW 

PROCES 

FUEL 

FUEL FUEL 

TOTAL* 



FACTR* 

FACTR 





USED 

NO -NET 

USED 

HEAT 

POWER 

ELECT 

BOILR 

USED 

SITE USED 

UTILIT 









1 0**6 

10**6 

10**6 

10**6 

10**6 


10**6 

10**6 

10**6 

10**6 









BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 


BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 





6 

STIRL 

STIRLING-1 

POWR 

64. 

14. 

42. 

21 . 

10. 

3. 

64. 

0. 

106. RESIDUAL 

106. 

0 

-0.32 

0.10 

0.71 

6 

STIRL 

STIRLING-1 

HEAT 

88. 

0. 

0 . 

0. 

0. 

0. 

88. 

32. 

88. RESIDUAL 

120. 

1 10 

-0.00 

0. 

0.62 

6 

STIRL 

STIRLING-1 

POWR 

100. 

14. 

42. 

21 . 

10. 

3. 

64. 

0. 

106. COAL 

106. 

0 

0.80 

0. 10 

0.71 

6 

STIRL 

STIRLING-1 

HEAT 

100. 

51 . 

154. 

75. 

37. 

11 . 

0. 

-85. 

1 54 . COAL 

70. 

0 

0.54 

0.24 

0.49 

7 

HEGT85 

HEL1UM-GT- 

POWR 

100. 

2. 

32. 

2. 

10. 

3. 

86. 

0. 

118. COAL-AFB 

118. 

1 1 

0.43 

0.09 

0.64 

7 

HEGT85 

HELIUM-GT- 

HEAT 

100. 

93. 

1373. 

75. 

441 . 

129. 

0. 

-1345. 

1373. COAL-AFB 

28. 

1 

0.08 

0.32 

0.05 u 

8 

HEGT60 

HELIUM-GT- 

POWR 

100. 

4. 

40. 

10. 

10. 

3. 

77. 

0. 

1 16. COAL-AFB 

116. 

10 

0.50 

0.09 

0.65 1 

8 

HEGT60 

HELIUM-GT- 

HEAT 

100. 

31 . 

300. 

75. 

78. 

23. 

0. 

-21 1 . 

300. COAL-AFB 

89. 

10 

0.13 

0.26 

0.25 1 

9 

HEGTOO 

HELIUM-GT- 

POWR 

100. 

7. 

58. 

28. 

10. 

3. 

55. 

0. 

114. COAL-AFB 

114. 

10 

0.58 

0.09 

0.66 1 

9 

HEGTOO 

HELIUM-GT- 

HEAT 

100. 

18. 

156. 

75. 

28. 

8. 

0 . 

-54. 

1 66 . COAL-AFB 

102. 

10 

0.34 

0.18 

0.48 

10 

FCMCCL 

FUEL-CL-MO 

POWR 

0. 

17. 

34. 

16. 

10. 

3. 

70. 

0 . 

103. COAL 

103. 

10 

-2.23 

0. io 

“6.73 

10 

FCMCCL 

FUEL-CL-MO 

HEAT 

0. 

80. 

159. 

75. 

48. 

14. 

0 . 

-119. 

159. COAL 

40. 

10 

-0.05 

0.30 

0.47 

11 

FCSTCL 

FUEL-CL-ST 

POWR 

0. 

18. 

28. 

12. 

10. 

3. 

74. 

0. 

103. COAL 

103. 

10 

-2.21 

0.10 

0.73 

11 

FCSTCL 

FUEL-CL-ST 

HEAT 

0. 

113. 

181 . 

75. 

66. 

19. 

0. 

-173. 

1 81 . COAL 

7. 

10 

0.12 

Cf. 36 

0142 

12 

1 GGTST 

1 NT-GAS-GT 

POWR 

0. 

14. 

39. 

17. 

10. 

3. 

68. 

0. 

107. COAL 

107. 

10 

-2.33 

0.10 

0.70 

12 

IGGTST 

INT-GAS-GT 

HEAT 

0. 

59. 

168. 

75. 

44. 

13. 

0. 

-107. 

1 66 . COAL 

61 . 

10 

-0.21 

0. 26 

p.45 

13 

GTSOAR 

GT-HRSG-5 0 

POWR 

71 . 

14. 

35. 

15. 

10. 

3. 

71 . 

0 . 

106. RESIDUAL 

106. 

10 

-0.10 

0.10 

0.70 

13 

GTSOAR 

GT-HRSG- 1 0 

HEAT 

88. 

0. 

0. 

0. 

0. 

0 . 

88. 

32. 

88. RESIDUAL 

120. 

110 

-0.00 

0 . 

0.62 

14 

GTAC08 

GT-HRSG-08 

POWR 

65. 

17. 

38. 

20. 

10. 

3. 

65. 

0. 

103. RES I DUAL 

103. 

10 

-0. 19 

0.10 

0.73 

14 

GTAC08 

GT-HRSG-08 

HEAT 

• 88. 

0. 

0. 

0. 

0. 

0 . 

88. 

32. 

88. RESIDUAL 

120. 

110 

-0.00 

0. 

0.62 

15 

GTAC12 

GT-HRSG- 12 

POWR 

70. 

17. 

34. 

16. 

10. 

3. 

70. 

0. 

104. RESIDUAL 

104. 

10 

-0.05 

0.10 

0.72 

15 

GTAC12 

GT-HRSG-1 2 

HEAT 

88. 

0. 

0. 

0, 

0. 

0 . 

88/ 

32. 

88. RESIDUAL 

120. 

no 

-0.00 

0. 

6.62 

16 

GTAC16 

GT-HRSG- 16 

POWR 

72. 

16. 

32. 

14. 

10. 

3. 

72. 

0. 

1 04 . RES I DUAL 

104. 

10 

0.01 

0. 10 

°- 72 i 

16 

GTAC16 

GT-HRSG-1 6 

HEAT 

88. 

0. 

0. 

0. 

0. 

0. 

88. 

32. 

88 . RES I DUAL 

120. 

1 10 

-0.00 

0 . 

0.62 1 

17 

GTWC1 6 

GT-HRSG- 16 

POWR 

73. 

15. 

32. 

13. 

10. 

3. 

73. 

0 . 

1 05 . RE’S 1 DUAL 

105. 

10 

-0.02 

0.10 

.■ S 1 

17 

GTWC16 

GT-HRSG- 16 

HEAT 

88. 

0 . 

0 . 

0 . 

0 . 

0 . 

88. 

32. 

88. RESIDUAL 

120. 

no 

-0.00 

0 . 

0.62 J 


r 


DATE 06/06/79 

i 

I 1&SE PEO ADV DESIGN ENGR 


GENERAL ELECTRIC COMPANY 
COGENERATION TECHNOLOGY ALTERNATIVES STUDY 

REPORT 5. 1 

**FUEL ENERGY SAVED BY PROCESS AND ECS** 


INDUSTRY 24331 ?IW 3.00 PROCESS MILLIONS BTU/HR 
UTILITY FUEL COAL 


75.0 PROCESS TEMPCF5 


POWER TO HEAT RATIO 0.136 

WASTE FUEL EQV BTU*10**6= 100 


406. PRODUCT SOFT-PLYWOOD HOURS PER YEAR GOOD. 
TU*10**6= 100. HOT WATER BTU*10*=6= O. 






WASTE 

FUEL 

COGEN 

COGEN 

COGEN 

COGEN 

AUX 

UTILIT 

TOTAL SITE 

NET* 

FAIL 

FESR 

POWER HEAT 





FUEL 

USED 

10**6 

BTU/HR 

SAVED* 
NO -NET 
10**6 
BTU/HR 

FUEL 

USED 

10**6 

BTU/HR 

PROCES 

HEAT 

10**6 

BTU/HR 

PROCES 
POWER 
7 0**6 
BTU/HR 

MW 

ELECT 

PROCES 

BOILR 

10**6 

BTU/HR 

FUEL 

USED 

10**6 

BTU/HR 

FUEL FUEL 

SITE USED 

10**6 
BTU/HR 

TOTAL* 

UTILIT 

10**6 

BTU/HR 



FACT R 

FACTR 

18 

CC1 626 

GTST- 16/26 

POWR 

77. 

15. 

28. 

9, 

10. 

3. 

77. 

0 . 

106. RESIDUAL 

106, 

10 

0. 12 

0.10 

0.71 

18 

CC1 626 

GTST- 16/26 

HEAT 

88. 

0. 

0. 

0. 

0. 

0 . 

88. 

32, 

88. RESIDUAL 

120. 

no 

- 0.00 

0. 

0.62 

19 

CC1 622 

GTST- 16/22 

POWR 

76. 

15. 

29. 

10. 

10, 

3. 

76, 

0, 

105. RESIDUAL 

105. 

10 

0, 10 

0.10 

0.71 

19 

CC1 622 

GTST- 16/22 

HEAT 

88, 

0. 

0. 

0. 

0. 

0 . 

88. 

32. 

38. RESIDUAL 

120, 

1 10 

-0,00 

0 . 

0,62 

20 

CC1222 

GTST- 1 2/22 

POWR 

76. 

15. 

29. 

10. 

10. 

3. 

76. 

0 . 

105, RESIDUAL 

105. 

iO 

O. IO 

O. 10 

0.72 


CC1222 GTST- 12/22 


CC0322 

CC0822 

ST 1.5 15 
STIG15 

STIG10 

STIG10 

S TIG1S 

sriGis 

DEADV3 

DEADV3 

DEADV2 

DEADV2 


GTST-08/22 

GTST-03/22 

STIG-15-16 

STIG-15-16 

STIG-IO-16 
STIG-1 0-16 

STI G-1S-1 6 
STIG-1S-16 

DI ESEL-ADV 
D1ESEL-ADV 

D I ESEL-ADV 
D I ESEL-ADV 


88, RESIDUAL 

104. RESIDUAL 
88. RESIDUAL 

1 15. RESIDUAL 
88. RESIDUAL 

1 12. RESIDUAL 
88. RES I DUAL 

111 .RESIDUAL 
88. RESIDUAL 

1 10. RESIDUAL 
88 RESIDUAL 

108. RESIDUAL 
88. RES I DUAL 


110 -0.00 0. 0.62 

10 0.03 0,10 0.72 

110 -0,0 0 0. 0.62 

70 0.16 0,09 0,65 

110 -0,00 0. 0.62 

To on 1 0 709 0 , 67 

110 -0.00 0. 0,62 

10 0,05 0.03 0,67 

110 -0.00 0". 0,62 

0 0.14 0.09 0.68 

110 -0.00 0. 0.62 


1 0.14 0.10 0.70 

111 -0.00 0. 0,62 


27 

DEADV1 

DT ESEL-ADV 

POWR 

76. 

17. 

28. 

11 . 

io. : 

27 

DEADV1 

DIESEL -ADV 

HEAT 

88, 

0. 

0. 

0 . 

0. ( 

28 

DEHTPM 

ADV-DIESEL 

POWR 

72. 

16. 

33. 

14. 

io, : 



29 DES0A3 DI ESEL-S0A POWR 
29 DES0A3 DI ESEL-S0A HEAT 



76. 

0. 

103. RESIDUAL 

103. 

1 

0. 14 

0.10 

0.73 


83. 

32. 

88. RESIDUAL 

120. 

111 

-0.00 

0. 

0,62 


72. 

0. 

105, RESIDUAL 

105. 

0 

-0.03 

0.10 

0.72 


8' 

32. 8 8, RESIDUAL 

120. 

1 10 

-0.00 

0. 

0.62 



0. 

111 .DISTILLA 

Ill . 

0 

o. n 

0.09 

0.67 


88. 

32. 

88. DISTILLA 

120. 

no 

-0.00 

0. 

0.62 


83. 

0. 

1 1 1 .RESIDUAL 

Ill . 

0 

0.11 

0.09 

0.67 

• 

88. 

32. 

88. RES! DUAL 

120. 

no 

-0.00 

0. 

0.62 
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yDATE 06/06/79 


1 4SE PE.O ADV DESIGN ENGR 


**FUEL ENI 

INDUSTRY 24361 MW 3.00 PROCESS MILLIONS BTU/HR 

_ 

UTILITY FUEL COAL 


GENERAL ELECTRIC COMPANY 
COGENERATION TECHNOLOGY ALTERNATIVES STUDY 
REPORT 5. 1 


**FUEL ENERGY SAVED BY PROCESS AND ECS** 


75.0 PROCESS TEMPCF) 406. PRODUCT SOFT-PLYWOOD HOURS PER YEAR 6000. 


POWER TO HEAT RATIO 0.136 

WASTE FUEL EQV BTU*T0**6= 


WASTE FUEL COGEN COGEN COGEN COGEN AUX UT IL IT TOTAL SITE 
FUEL SA7ED= FUEL PRGCES PROCES MW PROCES FUEL FUEL FUEL 
USED NO-NET USED HEAT POWER ELECT BOILR USED SITE USED 


10**6 10**6 10**6 10**6 10**6 
BTU/HR BTIJ/HR BTU/HR BTU/HR BTU/HR 


10**6 10**6 10**6 
BTU/HR BTU/HR BTU/HR 


HOT WATER BTU* 10**6= 

: NET* FA I L _J 

TOTAL+ 

UTILIT 

10**6 

BTU/HR 


FESR_ POWER HEAT 
FACTR FACTR 


1 30 DES0A2 D I ESEL-SOA POWR 
;> 30 DES0A2 D I ESEL-SOA HEAT 

i 30 DES0A2 DI ESEL-SOA POWR 
1 30 DES0A2 D l ESEL-SOA HEAT 

j 31 PESO A 1 01 ESEL-SOA POWR 
j 31 DESOA1 DI ESEL-SOA HEAT 

31 DESOA1 DI ESEL-SOA POWR 
I 31 DESOA1 D I ESEL-SOA HEAT 


1 1 . 
0 . 

28. 

0 . 

6. 

0 . 

10. 

0 . 

1 1 . 

28. 

6. 

10. 

0 . 

0 . 

0 . 

0. 

17. 

28. 

1 1 . 

10, 


1 09. DISTI LLA 
38 . DI ST! LLA 

109. RESIDUAL 
8 8. RES I DUAL 

1 03 . D I ST I LLA 
88.DISTILLA 

103. RESIDUAL 
88. RES I DUAL 


1 0.11 fi.09 0.69 

111 -0.00 0. 0.62 

1 0. 1 1 0.09 6’. 69 

111 -0,00 0. 0.62 

1 0.11 0.10 0 ,73 

111 -0.00 0. 0.62 

1 0.11 0.10 0.73 


111 - 0.00 0 . 


32 

GTSOAD 

GT-HR5G-10 

POWR 

69. 

16. 

35. 

16, 

10. 

3. 

69, 

0. 

1 04 . D-T ST I LLA 

104. 

10 

-0. 10 

0. TO 

0.72 

32 

GTSOAD 

GT-HRSG-1 0 

HEAT 

68. 

0. 

0. 

0. 

0. 

0. 

88. 

32, 

88. DISTI LLA 

120, 

110 

-0.00 

0. 

0.62 

33 

GTRA08 

GT-85RE-08 

POWR 

78. 

14. 

29. 

9. 

10. 

3. 

78. 

6. 

106. DISTILLA 

106. 

10 

0. 10 

0.10 

0.71 

33 

GTRA08. GT-85RE-08 

HEAT 

88. 

0. 

0. 

0. 

0. 

0. 

86. 

32. 

88 , DI ST! LLA 

120. 

1 !0 

-0.00 

0. 

0.62 

34 

GTRA1 2 

GT-85RE- 1 2 

POWR 

77. 

15. 

29. 

9. 

10. 

3. 

77. 

0. 

106. DISTILLA 

106. 

10 

0.11 

0. 10 

0.71 

34 

GTRA12 

GT-85RE- 1 2 

HEAT 

88, 

0. 

0. 

0, 

0. 


88. 

32. 

88. DISTILLA 

120. 

110 

-0.00 

6. 

0.62 

35 

GTRA1 6 

GT-85P.E-16 

POWR 

76. 

15. 

29. 

10. 

10. 


76. 

0. 

106. DISTILLA 

106. 

10 

0.08 

0. 10 

0.71 

35 

GTRA16 

GT-85RE-16 

HEAT 

88. 

0. 

0. 

0, 

0. 

0. 

88. 

32. 

88. DISTILLA 

120. 

110 

-0.00 

0. 

0.62 

36 

GTR208 

GT-6ORE-O0 

POWR 

73. 

15. 

32. 

13. 

10. 

3. 

73. 

0. 

105. DISTI LLA 

105. 

10 

-0.00 

0.10 

0.71 

36 

GTR208 

GT-60RE-08 

HEAT 

88. 

0. 

0. 

0. 

0. 

0. 

88. 

32. 

83. DISTILLA 

120. 

110 

-0.00 

0. 

0.62 



HONEYWELL PAGE PRINTING SYSTEM- PM SB — 02 


C 

DATE 06/06/79 GENERAL ELECTRIC COMPANY PAGE 50 

COGENERATION TECHNOLOGY ALTERNATIVES STUDY 

ISSE PEO ADV DESIGN ENGR REPORT 5.1 

**FUEL ENERGY SAVED BY PROCESS AND ECS** 

INDUSTRY 24361 MW 3.00 PROCESS MILLIONS BTU/HR 75.0 PROCESS TEMP(F) 406. PRODUCT SOFT-PLYWOOD HOURS PER YEAR 6000. 


POWER TO HEAT RATIO 0.136 

UTILITY FUEL COAL WASTE FUEL EQV BTU*10**6= 100. HOT WATER BTU*10**6= 0. 






WASTE 

FUEL 

COGEN 

COGEN 

COGEN 

COGEN 

AUX 

UTILIT 

TOTAL SITE 

NET* 

FAIL 

FESR 

POWER 

HEAT 





FUEL 

USED 

10**6 

BTU/HR 

SAVED* 

NO-NET 

10**6 

BTU/HR 

FUEL 

USED 

10**6 

BTU/HR 

PROCES 

HEAT 

10**6 

BTU/HR 

PROCES 

POWER 

10**6 

BTU/HR 

MW 

ELECT 

PROCES 
BO I LR 
10**6 
BTU/HR 

FUEL 

USED 

10**6 

BTU/HR 

FUEL FUEL 

SITE USED 

10**6 
BTU/HR 

TOTAL* 

UTILIT 

10**6 

BTU/HR 



FACTR 

FACTR 

41 

GTRW1 6 

GT-85RE-16 

ROWR 

78. 

13. 

29. 

8. 

10, 

3. 

78. 

0. 

1 07. DIST1 LLA 

107. 

10 

0. 10 

0.10 

0.70 

41 

GTRW16 

GT-85RE-16 

HEAT 

88. 

0. 

0. 

0. 

0. 

0. 

88. 

32. 

88. Di STILLA 

120. 

110 

-0.00 

0. 

0.62 

42 

GTR308 

GT-60RE-08 

POWR 

76. 

1 1 . 

33. 

10. 

10. 

3. 

76. 

0. 

109.D1ST1LLA 



-0.03 

0.09 

0.69 

42 

GTR308 

GT-60RE-08 

HEAT 

68. 

0. 

0. 

0. 

0. 

0. 

88. 

32. 

88. D I ST I LLA 



-0.00 

0. 

0.62 

43 

GTR312 

GT-60RE- 1 2 

POWR 

77. 

14. 

30. 

10. 

10. 

3. 

77. 

0. 

1 07 . D I ST I LLA 



0.06 

0.10 

0.70 

43 

GTR312 

GT-60RE-12 

HEAT 

88. 

0. 

0. 

0. 

0. 

0. 

88. 

32. 

68. D I STILLA 

120. 

110 

-0.00 

0. 

0. 62 

44 

GTR316 

GT-60RE-1 6 

POWR 

77. 

13. 

30. 

10. 

VO. 

3. 

77. 

0. 

1 07. DISTI LLA 

107. 

’0 

0.06 

0.10 

0.70 g 

44 

GTR316 

GT-60RE- 1 6 

HEAT 

88. 

0. 

0. 

0. 

0. 

0. 

88. 

32. 

88. DI STILLA 

120. 

1 -c 

-0.00 

0. 

0.62 1 

45 

FCPADS 

FUEL -CL -PH 

POWR 

83. 

10. 

27. 

5. 

10. 

3. 

83. 

0. 

110. DISTI LLA 

no. 

0 

0.16 

0.09 

0.68 | 

45 

FCPADS 

FUEL-CL-PH 

HEAT 

- 88. 

0. 

0. 

0. 

0. 

0, 

88. 

32. 

88 . D I ST I LLA 

120. 

1 10 

-0.00 

0. 

0.62 | 

46 

FCMCDS 

FUEL-CL-MO 

POWR 

81 . 

14. 

25. 

6. 

10. 

3. 

81 . 

0. 

1 06. DISTI LLA 

106. 

10 

0.22 

0. 10 

0.71 I 

46 

FCMCDS 

FUEL-CL-MO 

HEAT 

88. 

0. 

0. 

0. 

0. 

0. 

88. 

32. 

88. 01 STILLA 

120. 

110 

-0.00 

0. 

0.62 1 


I 
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DATE 06/06/79 GENERAL ELECTRIC COMPANY 

COGENERATION TECHNOLOGY ALTERNATIVES STUDY 

I8.SE PEO AD V DESIGN ENGR REPORT 5. 1 

**FUEL ENERGY SAVED BY PROCESS AND ECS** 


PAGE 51 


INDUSTRY 24921 MW 5.00 PROCESS MILLIONS BTU/HR 37.0 PROCESS TEMP(F) 406. PRODUCT PARTICLE-BOA HOURS PER YEAR 6000. 


POWER TO HEAT RATIO 0.461 

UTILITY FUEL COAL WASTE FUEL EQV BTU*10**6= 41. HOT WATER BTU*10**6= 0. 






WASTE 

FUEL 

COGEN 

COGEN 

COGEN 

COGEN 

AUX 

UTI LIT 

TOTAL SITE 

NET* 

FAIL 

FESR 

POWER HEAT 1 





FUEL 

SAVED* 

FUEL 

PROCES 

PROCES 

MW 

PROCES 

FUEL 

FUEL FUEL 

TOTAL* 



FACTR 

FACTR i 





USED 

NO- NET 

USED 

HEAT 

POWER 

ELECT 

B01LR 

USED 

SITE USED 

UTILIT 




| 





10**6 

1 0**6 

1 0**6 

1 0**6 

10**6 


10**6 

10**6 

10**6 

10**6 




l 





BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 


BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 




1 

0 

ONOCGN 

NO COG 

0 N 

41 . 

0. 

0. 

0. 

0. 

0. 

44. 

53. 

44. COAL-AFB 

97. 

0 

0. 

0.18 

0.38 I 

1 

STM 1 4 1 

STM-TURB-1 

POWR 

41 . 

-62. 

159. 

118. 

17. 

5. 

-95. 

0. 

1 59 . RES I DUAL 

159. 

10 

-1.11 

0. 1 1 

0.23 1 

1 

STM 141 

STM-TURB- 1 

HEAT 

41 . 

10. 

50. 

37. 

5. 

2. 

0. 

37. 

50. RESIDUAL 

86. 

10 

O. 19 

0.06 

0.43 2 

1 

STM141 

STM-TURB-1 

POWR 

41 . 

-62. 

159. 

118. 

17. 

5. 

-95. 

0. 

1 59. COAL-FGD 

159. 

10 

-1.11 



1 

STM141 

STM-TURB-1 

HEAT 

41 . 

10. 

50. 

37. 

5. 

2. 

0. 

37. 

50. COAL-FGD 

86. 

1 0 

0. 19 



1 

STM141 

STM-TURB-1 

POWR 

41 . 

-62. 

159. 

118. 

17. 

5. 

-95. 

0. 

159. COAL-AFB 

159. 

10 

-1.11 

0. 1 1 

0.23 „ 

1 

STM 1 4 1 

STM-TURB-1 

HEAT 

41 . 

10. 

50. 

37. 

5. 

2. 

0. 

37. 

50. COAL-AFB 

86. 

10 

O. 19 

0.06 

0.43 | 

2 

STM088 

STM-TURB-8 

POWR 

41 . 

-141 . 

237. 

185. 

17. 

5. 

-174. 

0. 

237. RESIDUAL 

237. 

0 

-2.53 

0.07 

0.16 1 

2 

STM088 

STM-TURB-8 

HEAT 

41 . 

7. 

48. 

37. 

3. 

1 , 

0. 

43. 

48. RESIDUAL 

90. 

10 

0. 12 

0.04 

0.41 

V 

2 

STM088 

STM-TURB-8 

POWR 

41 . 

-141 . 

237. 

185. 

17. 

5. 

-174. 

0. 

237. COAL-FGD 

237. 

L 

-2.53 

0.07 

0.16 

2 

STM088 

STM-TURB-8 

HEAT 

41 . 

7. 

48. 

37. 

3. 

1 . 

0. 

43. 

48. COAL-FGD 

90. 

10 

0.12 

0.04 

0.41 

2 

STM068 

STM-TURB-8 

POWR 

41 . 

-141 . 

237. 

185. 

17. 

5. 

-174. 

0. 

237. COAL-AFB 

237. 

0 

-2.53 

0.07 

0.16 

2 

STM088 

STM-TURB-8 

HEAT 

41 . 

7. 

48. 

37. 

3. 

1 . 

0. 

43. 

48. COAL-AFB 

90. 

10 

0.12 

0.04 

0.41 

3 



ossa 


1 . 

93. 

63. 

17. 

5. 

-31 . 

0. 

96. COAL-PFB 

96. 

10 

0.02 

0. 18 

0.39 

3 

PFBSTM 

PFB-STMTB- 

HEAT 

• 41 . 

19. 

56. 

37. 

10. 

3. 

0. 

22. 

56 . COAL-PFB 

78. 

10 

0.34 

C. 13 

0.47 

4 

TISTMT 

TI -STMTB-1 

POWR 

0. 

22. 

75. 

46. 

17. 

5. 

-10. 

0. 

75. RES I DUAL 

75. 

10 

-0.34 

0.23 

0.50 

4 

T I STMT 

Tl -STMTB-1 

HEAT 

41 . 

1 . 

3. 

2. 

1 . 

0. 

41 . 

51 . 

44 . RES I DUAL 

95. 

10 

0.03 

0.01 

0.39 

4 

TISTMT 

TI -STMTB-1 

POWR 

41 . 

22. 

75. 

46. 

17. 

5. 

-10. 

0. 

75. COAL 

75. 

10 

0.40 

0.23 

0.50 

4 

TISTMT 

TI -STMTB-1 

HEAT 

41 . 

26. 

60. 

37. 

14. 

4. 

0. 

10. 

60 . COAL 

70. 

10 

0.47 

0.20 

0.53 

5 

TIHRSG 

THERMIONIC 

POWR 

0. 

-24. 

121 . 

77. 

17. 

5. 

-47. 

0, 

121 .RESIDUAL 

121 . 

0 

-1.18 

0. 14 

0.31 

5 

TIHRSG 

THERMIONIC 

HEAT 

41 . 

1 . 

3. 

2. 

0. 

0. 

41 . 

52. 

44. RESIDUAL 

96. 

10 

0.01 

0.00 

0 38 

5 

TIHRSG 

THERMIONIC 

POWR 

41 . 

-24. 

121 . 

77. 

17. 

5. 

-47. 

0 . 

121 .COAL 

121 . 

0 

-0.44 

0, 14 

0.31 

5 

TIHRSG 

THERMIONIC 

HEAT 

41 . 

11 . 

59. 

37. 

a. 

2. 

0. 

28. 

59. COAL 

86. 

10 

0.19 

0. 10 

0.43 

6 

STIRL 

STIRLING-1 

POWR 

3. 

23. 

70. 

34. 

17. 

5. 

3. 

0. 

74 . DISTI LLA 

74. 

0 

-0.27 

0.23 

0.50 

6 

STIRL 

STIRLING-1 

HEAT 

41 . 

1 . 

4. 

2. 

1 . 

0 . 

41 . 

50. 

45.DISTILLA 

95. 

10 

0.02 

0.01 

0.39 . 


\ 



DATE 06/06/79 
1SSE PEG ADV DESIGN 

ENGR 



c 

GENERAL ELECTRIC COMPANY 
COGENERATION TECHNOLOGY ALTERNATIVES STUDY 
REPORT 5.1 



PAGE 

52 







**FUEL 

ENERGY 

SAVED BY 

PROCESS AND 

ECS** 







I NDUSTRY 

24921 MW 

5.00 

PROCESS MILLIONS BTU/HR 37.0 PROCESS TEMPI F) 

406. PRODUCT PARTICLE- 

-BOA HOURS 

PER YEAR 8000, 








POWER TO HEAT 

RATIO 0.461 








UTILITY FUEL 

COAL 





WASTE FUEL EQV BTU* 10**6= 41. HOT 

WATER BTU* 10**6= C 






WASTE 

FUEL 

COGEN 

COGEN 

COGEN 

COGEN 

AUX 

UTILIT 

TOTAL SITE 

NET* 

FAIL 

FESR 

POWER HFAT I 




FUEL 

SAVED= 

FUEL 

PROCES 

PROCES 

MW 

PROCES 

FUEL 

FUEL FUEL 

TOTAL* 



FACTR 

FACTR I 




USED 

NO -NET 

USED 

HEAT 

POWER 

ELECT 

BOILR 

USED 

SITE USED 

UTILIT 








1 0**6 

10**6 

10**6 

1 0**6 

1 0**6 



10**6 

10**6 

10**6 

10**6 




I 




BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 



BTU/HR 

BTfJ/HR 

BTU/HR 

BTU/HR 




I 

6 STIRL 

STIRLING-1 

POWR 

3. 

23. 

70. 

34. 

f 7. 


5. 

3. 

0. 

74. RES I DUAL 

74. 

0 

-0.27 

0.23 

0.50 ! 

6 STIRL 

STIRLING-1 

HEAT 

41 . 

1 . 

4. 

2. 

1 . 


0. 

41 . 

50,. 

45. RESIDUAL 

95, 

10 

0.02 

0.01 

0.39 k 

6 STIRL 

STIRLING-1 

POWR 

41 . 

23. 

70. 

34. 

17. 


5. 

3. 

0. 

74 . COAL 

74. 

0 

0.42 

0.23 

0.50 

6 STIRL 

STIRLING-1 

HEAT 

41 . 

25. 

76. 

37. 

18. 


5. 

0. 

-4, 

76. COAL 

72. 

O 

0,42 

0.24 

0.49 

7 HEGT8S 

HELIUM-GT- 

POWR 

41 . 

4. 

53. 

3. 

17. 


5. 

40. 

0. 

93 . COAL-AFB 

93. 

1 1 

0.06 

C. 18 

Q.40 

7 HEGT85 

HEL1UM-GT- 

HEAT 

41 . 

46. 

677. 

37. 

217. 


64. 

0 . 

-626. 

677. COAL -AFB 

51 . 

1 

0.07 

0.32 

* 0. 05 

8 HEGT60 

HELIUM-GT- 

POWR 

41. 

7. 

66. 

16. 

17. 


5. 

24. 

0. 

90. COAL-AFB 

90. 

10 

0. 12 

0. 19 

0.41 

8 HEGT60 

HELIUM-GT- 

HEAT 



15. 

148. 

37. 

38. 


11 . 

0. 

-66. 

148. COAL-AFB 

82. 

10 

0.13 

0.26 

0.25 

9 HEGTOO 

HELIUM-GT- 

POWR 

41 . 

-0. 

97. 

46. 

17. 


5. 

-11 . 

0. 

97. COAL-AFB 

97. 

10 

-0.00 

0. 18 

0.38 

9 HEGTQO 

HELIUM-GT- 

HEAT 

41 . 


77. 

37. 

14. 


4. 

0. 

11 . 

77. COAL-AFB 

88. 

10 

0.16 

0. 15 

0.42 

10 FCMCCL 

FUEL-CL-MO 

POWR 

0 . 

28, 

56. 

27. 

17. 


5. 

12 . 

0. 

68 . COAL 

68. 

10 

-0.23 

0.25 

~0.'54 

10 FCMCCL 

FUEL- CL -MO 

HEAT 

0 , 

40. 

78. 

37. 

24. 


7, 

0. 

-21 . 

78. COAL 

57. 

10 

-0,02 

0.30 

0.47 

11 FCSTCL 

FUEL-CL-ST 

POWR 

0 . 

29. 

47. 

19. 

17. 


5. 

21 . 

0. 

68. COAL 

68. 

10 

-0.21 

0.25 

0.55 

1 1 FCSTCL 

FUEL-CL-ST 

HEAT 

0 . 

56. 

89. 

37. 

32. 


10. 

0. 

-48. 

89. COAL 

41 , 

10 

0. 14 

0.36 

0.42 

12 IGGTST 

INT-GAS-GT 

POWR 

0 . 

23. 

65. 

29. 

17. 


5. 

10. 

0 . 

74 , COAL 

74. 

10 

-0.33 

0.23 

0.50 

12 IGGTST 

INT-GAS-GT 

HEAT 

0 . 

29. 

83. 

37. 

22. 


6. 

0 . 

-15. 

83. COAL 

68. 

10 

-0.17 

0.26 

0.45 

13 GTSOAR 

GT-HRSG- 1 0 

POWR 

15. 

23. 

59. 

24. 

17. 



15. 

0 . 

74. RES I DUAL 

74. 

10 

-0.06 

0.23 

i 

0.50 * 

13 GTSOAR 

GT-HRSG- 1 0 

HEAT 

41 . 

2. 

5. 

2. 

1 . 



41 . 

49. 

46. RESIDUAL 

95. 

10 

0.03 

0.01 

0.39 

14 GTAC08 


POWR 

5. 

28. 

63. 

33. 

17. 


5. 

5. 

0 . 

68. RESIDUAL 

68. 

10 

-0,14 

0.25 

0.54 

14 GTAC08 


HEAT 

41 . 

2. 

4. 

2. 

1 . 


0 . 

41 . 

50. 

45. RESIDUAL 

95. 

10 

0.03 

0.01 

0.39 

15 GTAC12 

GT-HRSG- 12 

POWR 

13. 

28. 

56. 

26. 

17. 


5. 

13. 

0 . 

69. RESIDUAL 

69. 

10 

-0.00 

0.25 

0.54 

15 GTAC12 

GT-HRSG- 12 

HEAT 

41 . 

2. 

4. 

2. 

1 . 


0 . 

41 . 

49. 

45. RESIDUAL 

95. 

1C 

0.04 

0.01 

0.39 

16 GTAC16 

GT-HRSG- 16 

POWR 

17. 

27. 

53. 

23. 

17, 


5. 

17. 

0 . 

70. RES! DUAL 

70. 

10 

0.05 

0.24 

0.53 

16 GTAC16 

GT-HRSG- 16 

HEAT 

41 . 

2. 

5. 

2. 

2. 


0 . 

41 . 

49. 

46. RESIDUAL 

94. 

10 

0.04 

0.02 

0.39 

17 GTWC16 

GT-HRSG- 16 

POWR 

18. 

25. 

54. 

22. 

17. 


5. 

18. 

0 . 

72. RESIDUAL 

72. 

10 

0.03 

0.24 

0.51 

17 GTWC16 

GT-HRSG- 16 

HEAT 

41 . 

2. 

5. 

2. 

2. 


0 . 

41 . 

48. 

46. RES I DUAL 

95. 

10 

0,04 

0.02 

0.39 | 
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INDUSTRY 24921 MW 


**FUEL ENERGY SAVED BY PROCESS AND ECS** 

5.00 PROCESS MILLIONS BTU/HR 37.0 PROCESS TEMPI F) 406. PRODUCT PARTICLE-BOA HOURS PER YEAR 8000. 


UTILITY FUEL 


COAL 


POWER TO HEAT RATIO 0.461 

WASTE FUEL EQV BTU*10**6= 


41 . 


HOT WATER BTU*10**6= 


0 . 






WASTE 

FUEL 

COGEN 

COGEN 

COGEN 

COGEN 

AUX 

UTILIT 

TOTAL SITE 

NET= 

FAIL 

FESR 

POWER 

HEAT 





FUEL 

USED 

10**6 

BTU/HR 

SAVED* 
NO -NET 
1 0**6 
BTU/HR 

FUEL 

USED 

10**6 

BTU/HR 

PRGCES 

HEAT 

10**6 

BTU/HR 

PROCES 
POWER 
1 0**6 
BTU/HR 

MW 

ELECT 

'{CROCES 

B01LR 
1 0**6 
BTU/HR 

FUEL 

USED 

10**6 

BTU/HR 

FUEL FUEL 

SITE USED 

10**6 
BTU/HR 

TOTAL+ 

UTILIT 

10**6 

BTU/HR 



FACTR 

FACTR 

18 

CC1626 

GTST- 1 6/26 

POWR 

26. 

24. 

47. 

15. 

17. 

5. 

26. 

0. 

73. RESIDUAL 

73. 

10 

0.15 

0.24 

0.51 

18 

CC1626 

GTST- 16/26 

HEAT 

41 . 

3. 

6. 

2. 

2. 

1 . 

41 . 

46. 

47. RESIDUAL 

94. 

10 

0.06 

0.02 

0.39 

19 

CC 1 622 

GTST- 16/22 

POWR 

23. 

25. 

48. 

17. 

17. 

5. 

23. 

0. 

71 .RESIDUAL 

71 . 

id 

0.14 

. 0.24 

0.52 

19 

CC1622 

GTST- 1 6/22 

HEAT 

41 . 

3. 

6. 

2. 

2. 

1 . 

41 . 

47. 

47. RESIDUAL 

94. 

10 

0.05 

0.02 

0.39 

20 

CC1222 

GTST- 12/22 

POWR 

23. 

26. 

48. 

17. 

17. 

5. 

23. 

0. 

71 .RESIDUAL 

71 . 

10 

0. 14 

0.24 

0.52 

20 

CC1222 

GTST- 1 2/22 

HEAT' 

41 . 

3. 

6. 

2. 

2. 

1 . 

41 . 

47. 

47. RESIDUAL 

94. 

10 

0.05 

0.02 

0.39 

21 

CC0822 

GTST-08/22 

POWR 

18. 

28. 

51 . 

22. 

17. 

5. 

18. 

0. 

69. RESIDUAL 

69. 

10 

0.08 

0.25 

0.53 

21 

CC0822 

GTST-08/22 

HEAT 

41 . 

3. 

5. 

2. 

2. 

0. 

41 . 

48. 

46. RESIDUAL 

94. 

10 

0.05 

0.02 

0.39 ) 

22 

STIG15 

STIG-15-16 

POWR 

41 . 

9. 

45. 

1 . 

17. 

5. 

43. 

0. 

88. RESIDUAL 

83. 

10 

0, 17 

0.19 

0.42 

22 

STIG15 

ST I G- 1 5- 1 6 

HEAT 

41 . 

32. 

154. 

2. 

59. 

17. 

41 . 

-130. 

. 195. RESIDUAL 

65. 

10 

0. 17 

0.30 

0. 19 

23 

STIG10 

ST1G-10-16 

POWR 

36. 

13. 

48. 

6. 

17. 

5. 

36. 

0. 

84. RES I DUAL 

84. 

10 

0.15 

0.20 

0.44 

23 

STIG10 

STIG-10-16 

HEAT 

41 . 

4. 

15. 

2. 

5. 

2. 

41 . 

36. 

56. RESIDUAL 

93. 

10 

0.08 

- 0.06 

0.40 

24 

STIG1S 

STIG-1S-16 

POWR 

31 . 

15. 

51 . 

1 1 . 

17. 

5. 

31 . 

0. 

82. RESIDUAL 

62. 

10 

0.09 

0.21 

0.45 

24 

STIG1S 

STIG-1S-16 

HEAT 

41 . 

3. 

9. 

2. 

3. 

1. 

41 . 

43. 

51 .RESIDUAL 

94. 

10 

0.05 

0.03 

0.39 

25 

DEADV3 

DIESEL-ADV 

POWR 

33. 

18. 

46. 

9. 

17. 

5. 

33. 

0. 

79. RES I DUAL 

79. 

0 

0.17 

0.22 

0.47 

25 

DEADV3 

DIESEL-ADV 

HEAT 

41 . 

4. 

1 1 . 

2. 

4. 

1 . 

41 . 

41 . 

52. RESIDUAL 

93. 

10 

0.07 

0.04 

0.40 


0EADV2 

DIESEL-ADV 

POWR 

30. 

21 . 

46. 

12. 

17. 

5. 

30. 

0. 

76. RESIDUAL 

76. 

1 

0.17 

0.23 

0.49 

26 

DEADV2 

DIESEL-ADV 

HEAT 

41 . 

4. 

8. 

2. 

3. 

1 . 

41 . 

44. 

49. RESIDUAL 

93. 

11 

0.06 

0.03 

0.40 

27 

DEADV1 

DIESEL-ADV 

POWR 

22. 

28. 

46. 

18. 

17. 

5. 

22. 

0. 

68. RESIDUAL 

68. 

1 

0.17 

0,25 

0.54 

27 

DEA0V1 

DIESEL-ADV 

HEAT 

41 . 

3. 

5. 

2. 

2. 

1 . 

41 . 

47. 

46. RESIDUAL 

94. 

11 

0.06 

0.02 

0.39 

28 

DEHTPM 

ADV-DI ESEL 

POWR 

16. 

26. 

55. 

23. 

17. 

5. 

16. 

0 . 

71 .RESIDUAL 

71 . 

0 

0.01 

0.24 

0.52 

28 

DEHTPM 

ADV -DIESEL 

HEAT 

41 . 

2. 

5. 

2. 

1 . 

0 . 

41 . 

49. 

46. RESIDUAL 

95. 

10 

0.04 

0.02 

0.39 

29 

DES0A3 

DI ESEL-SOA 

POWR 

35. 

15. 

47. 

7. 

17. 

5. 

35, 

0 . 

82.DISTILLA 

82. 

0 

0, 15 

0.21 

0.45 

29 

DES0A3 

DIESEL-SOA 

HEAT 

41 . 

4. 

13. 

2. 

5. 

1 . 

41 . 

39. 

54.DISTILLA 

93. 

0 

0.07 

0.05 

0.40 g 

29 

DES0A3 

D I ESEL-SOA 

POWR 

35. 

15. 

47. 

7. 

17. 

5. 

35. 

0 . 

82. RESIDUAL 

82. 

0 

0. 15 

0.21 

1 

0.45 | 

29 

DES0A3 

DIESEL-SOA 

HEAT 

41 . 

4. 

13. 

2. 

5. 

1 . 

41 . 

39. 

54, RES I DUAL 

93. 

0 

0.07 

0.05 

0.40 | 
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COGENERATION TECHNOLOGY ALTERNATIVES STUDY 

I&SE PEG ADV DESIGN ENGR RE PORT 5. 1 

**FUEL ENERGY SAVED BY PROCESS AND ECS** 

INDUSTRY 24921 MW 5.00 PROCESS MILLIONS BTU/HR 37.0 PROCESS TEMP(F) 406. PRODUCT PARTICLE-BOA HOURS PER YEAR 8000. 


POWER TO HEAT RATIO 0.461 

UTILITY FUEL COAL WASTE FUEL EQV BTU*10**6= 41. HOT WATER BTU*10**6= 0, 






WASTE 

FUEL 

COGEN 

COGEN 

COGEN 

COGEN 

AUX 

UTILIT 

TOTAL SITE 

NET* 

FAIL 

FESR 

POWER 

.HEAT 






FUEL 

SAVED= 

FUEL 

PROCES 

PROCES 

MW 

PROCES 

FUEL 

FUEL FUEL 

TOTAL* 



FACTR 

FACTR 






USED 

NO -NET 

USED 

HEAT 

POWER 

ELECT 

BOILR 

USED 

SITE USED 

UTILIT 










1 0**6 

1 0**6 

10**6 

10**6 

10**6 


10**6 

10**6 

10**6 

10**6 










BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 


BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 






30 

DES0A2 

DIESEL-SOA 

POWR 

31 . 

18. 

47. 

10. 

17. 

5 . 

31 . 

0. 

79.DISTILLA 

79. 

1 

0.15 

0.22 

0.47 


30 

DES0A2 

DIESEL-SOA 

HEAT 

41 ; 

4. 

9. 

2. 

3. 

1 . 

41 . 

43. 

SO. DISTI LLA 

93. 

1 

0.06 

0.04 

0.40 


30 

DES0A2 

DIESEL-SOA 

POWR 

31 . 

18. 

47. 

10. 

17. 




79. RESIDUAL 

79. 

1 

0.15 

0.22 

0.47 


30 

DES0A2 

DIESEL-SOA 

HEAT 

41 . 

4. 

9. 

2. 

3. 


HKtl 


50. RESIDUAL 

93. 

1 

0.06 

0.04 

0.40 


31 

DES0A1 

DIESEL-SOA 

POWR 

21 . 

28. 

47. 

19. 

17. 




68. DISTI LLA 

68. 

1 

0. 15 

0.25 

0.54 


31 

DESOAT 

DIESEL-SOA 

HEAT 

41 . 

3. 

5. 

2. 

2. 

i . 

41 . 

48. 

46. DISTILLA 

94. 

i 

0.05 

0.02 

0.39 


31 

DES0A1 

DIESEL-SOA 

POWR 

21 . 

28. 

47. 

19. 

17. 

5 . 

21 . 

0. 

68. RESIDUAL 

68. 

i 

0. 15 

0.25 

0.54 


31 

DES0A1 

DIESEL-SOA 

HEAT 

41 . 

3. 

5. 

2. 

2. 

1 . 

41 . 

48. 

46. RESIDUAL 

94. 

i 

0.05 

0.02 

0.39 


32 

GTSOAD 

GT-HRSG- 1 0 

POWR 

12. 

26. 

58. 

27. 

17. 

5 . 

12. 

0. 

71 .DISTILLA 

71 . 

10 

-0.05 

0.24 

0.52 


32 

GTSOAD 

GT-HRSG- 1 0 

HEAT 

41 . 

2. 

4. 

2. 

1 . 

0. 

41 . 

49. 

46. DISTI LLA 

95. 

10 

0.04 

0.01 

0.39 


33 

GTRA08 

GT-85RE-08 

POWR 

26. 

23. 

48. 

15. 

17. 

5. 

26. 

0. 

73. DISTI LLA 

73. 

10 

0. 14 

0.23 

0.50 


33 

GTRA08 

GT-85RE-08 

HEAT 

41 . 

3. 

6. 

2. 

2. 

1 . 

41 . 

46. 

47. DISTILLA 

94. 

10 

0.06 

0.02 

0.39 


34 

GTRA12 

GT-85RE-1 2 

POWR 

25. 

24. 

48. 

16. 

17. 

5. 

25. 

0. 

73. DISTILLA 

73. 

10 

0. 14 

0.23 

0.51 


34 

GTRA12 

GT-85RE- 1 2 

HEAT 

41 . 

3. 

6. 

2. 

2. 

1 . 

41 . 

47. 

47. DISTI LLA 

94. 

10 

0.06 

0.02 

0.39 


35 

GTRA16 

GT-85RE- 1 6 

POWR 

23. 

25. 

49. 

17. 

17. 

5 . 

23. 

0. 

72. DISTILLA 

72. 

10 

0. 12 

0.24 

0.51 


35 

GTRA16 

GT-35RE- 1 6 

HEAT 

41 . 

3. 

6. 

2. 

2. 

1 . 

41 . 

47. 

47. DISTILLA 

94. 

10 

0.05 

0.02 

0.39 


' 

36 

GTR208 

GT-60RE-08 

POWR 

19. 

25. 

53, 

21 . 

17. 

5 . 

19. 

0. 

72.0ISTILLA 

72. 

10 

0.04 

0.24 

0.51 

B 

36 

GTR208 

GT-60RE-08 

HEAT 

41 . 

2. 

5 . 

2. 

2. 

0. 

41 . 

48. 

46. DISTILLA 

94. 

10 

0.04 

0.02 

0.39 

B 

it 

37 

GTR212 

GT-60RE- 1 2 

POWR 

21 . 

25. 

52. 

19. 

17. 

5 . 

21 . 

0. 

72. DISTILLA 



0.07 

0.24 

0.51 


37 

GTR212 

GT-60RE-12 

HEAT 

41 . 

3. 

5 , 

2. 

2. 

1 . 

41 . 

48. 

46. DISTILLA 

■pi 


0.05 

0.02 

0.39 


38 

GTR216 

GT-60RE- 1 S 

POWR 

21 . 

25. 

51 . 

19. 

17. 

5 . 

21 . 

0. 

72. DISTILLA 



0.09 

0.24 

0.52 


38 

GTR216 

GT-60RE- 1 6 

HEAT 

41 . 

3. 

5 . 

2. 

2. 

1 . 

41 . 

48. 

47. DISTILLA 

94. 

10 

0.05 

0.02 

0.39 


39 

GTRW08 

GT-85RE-08 

POWR 

28. 

20. 

49. 

13. 

17. 

5. 

28. 

0 . 

77. DISTI LLA 

77. 

10 

0. 13 

0.22 

0.48 


39 

GTRW08 

GT-85RE-08 

HEAT 

41 . 

3. 

8 . 

2. 

3. 

1 . 

41 . 

45. 

49. DISTILLA 

94. 

10 

0.06 

0.03 

0.39 


40 

GTRW12 

GT-85RE- 1 2 

POWR 

29. 

21 . 

47. 

13. 

17. 

5 . 

29. 

0 . 

75. DISTI LLA 

75. 

10 

0 . 16 

0.23 

0.49 


40 

GTRW12 

GT-85RE- 1 2 

HEAT 

41 . 

3. 

7. 

2. 

3. 

1 . 

41 . 

45. 

49. DISTILLA 

93. 

10 

0.06 

0.03 

0.40 
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INDUSTRY 24921 MW 5.00 PROCESS MILLIONS BTU/HR 37.0 PROCESS TEMP(F) 406. PRODUCT PARTICLE-BOA HOURS PER YEAR 6000. 


UTILITY FUEL COAL 


POWER TO HEAT RATIO 0.461 

WASTE FUEL EQV BTU* 10**6= 


WASTE 


FUEL 

USED 

10**6 


FUEL COGEN COGEN COGEN COGEN 


SAVED* FUEL PROCES PROCES MW 
NO -NET USED HEAT POWER ELECT 
10**6 10**6 10**6 10**6 


BTU/HR BTU/HR BTU/HR BTU/HR BTU/HR 


AUX UTILIT TOTAL 


PROCES FUEL FUEL 
BOILR USED SITE 
10**6 10**6 10**6 
BTU/HR BTU/HR BTU/HR 


HOT WATER BTU* 10**6= 
• NET* FAIL 


TOTAL-*- 
3 UTILIT 
10**6 
BTU/HR 


FESR POWER HEAT 


FACTR FACTR 


41 GTRW16 GT-85RE- 1 6 POWR 
41 GTRW16 GT-65RE- 1 6 HEAT 


42 GTR308 GT-60RE-08 POWR 
42 GTR308 GT-60RE-08 HEAT 


43 GTR312 GT-60RE-12 POWR 



75.DISTILLA 

48.DISTILLA 


79. DISTILLA 
48.D1STILLA 

74. DISTILLA 


10 0.14 0.23 0.49 

10 0.06 0.03 0.39 



43 

G+R31 2 

GT-60RE- 1 2 

HEAT 

41 . 

3. 

6. 

2. 

2. 

1 . 

41 . 

47. 

47. DISTILLA 

94. 

10 

0.05 

0.02 

0.39 

44 

GTR316 

GT-60RE- 1 6 

POWR 

24. 

22. 

50. 

17. 

17. 

5. 

24. 

0. 

74. DISTILLA 

74. 

10 

0. 10 

0.23 

0.50 

44 

GTR31 6 

GT-60RE-16 

HEAT 

41 . 

3. 

6. 

2. 

2. 

1 . 

41 . 

47. 

47. DISTILLA 

94. 

10 

0.05 

0.02 

0.39 

45 

FCPADS 

FUEL-CL-PH 

POWR 

35. 

17. 

45. 

8. 

17. 

5. 

35. 

0. 

79. DISTILLA 

79. 

0 

0.19 

0.21 

0.47 

45 

FCPADS 

FUEL-CL-PH 

HEAT 

41 . 

5. 

12. 

2. 

4. 

1 . 

41 . 

39. 

53. DISTILLA 

92. 

0 

0.08 

C. 05 

0.40 

46 

FCMCDS 

FUEL-CL-MO 

POWR 

32. 

23. 

41 . 

10. 

17. 

5. 

32. 

0 . 

74. DISTILLA 

74. 

0 

0.26 

0.23 

0.50 

46 

FCMCDS 

FUEL-CL-MO 

HEAT 

41 . 

5. 

9. 

2. 

4. 

1 . 

41 . 

42. 

50. DISTILLA 

92. 

10 

0.09 

0.04 

0.40 
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INDUSTRY 26212 MW 50.00 PROCESS MILLIONS BTU/HR 780.0 PROCESS TEMP(F) 366. PRODUCT BLEACHED-KRA HOURS PER YEAR 8400. 


UTILITY FUEL 


POWER TO HEAT RATIO 0.219 

WASTE FUEL EQV BTU* 10**6= 353. 


HOT WATER BTU* 10**6= 


WASTE 


COGEN COGEN 


UT1LIT TOTAL 






FUEL 

SAVED = 

FUEL 

PROCES 

PROCES 

MW 

PROCES 

FUEL 

FUEL FUEL 





USED 

NO -NET 

USED 

HEAT 

POWER 

ELECT 

BO I LR 

USED 

SITE USED 





1 0**6 

1 0**6 

1 0**6 

1 0**6 

1 0**6 


10**6 

10**6 

10**6 





BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 


BTU/HR 

BTU/HR 

BTU/HR 

0 

ONOCGN 

NO COG 

O. N 

353. 

0. 

0. 

0. 

0. 

0. 

916. 

533. 

J?18. COAL-FGD 

1 

STM 141 

STM-TURB-1 

POWR 

353. 

277. 

1173. 

8L7. 

171 . 

50. 

-55. 

0. 

11 73. RESIDUAL 

1 

STM141 

STM-TURB-1 

HEAT 

353. 

314. 

1107. 

780. 

161 . 

47. 

0. 

30. 

1 107. RES I DUAL 

1 

STM141 

STM-TURB-1 

POWR 

353. 

277. 

1173. 

827. 

171 . 

50. 

-55. 

0. 

1 173. COAL-FGD 

1 

STM141 

STM-TURB-1 

HEAT 

353. 

314. 

1 107. 

780. 

161 . 

47. 

0. 

30. 

11 07. COAL-FGD 

1 

STM141 

STM-TURB- 1 

POWR 

353. 

277. 

1 173. 

827. 

171 . 

50. 

-55. 

0, 

1 173. COAL -AFB 

1 

STM141 

STM-TURB-1 

HEAT 

353. 

314. 

1107. 

780. 

161 < 

47. 

0. 

30. 

1 1 07 . COAL-AFB 

2 

STM088 

STM-TURB-8 

POWR 

353. 

-89. 

1540. 

1138. 

171 . 

50. 

-421 . 

0. 

1540. RESIDUAL 

2 

STM086 

STM-TURB-8 

HEAT 

353. 

228. 

1055. 

780. 

117. 

34. 

0. 

168. 

1055. RESIDUAL 

2 

STM088 

STM-TURB-8 

POWR 

353. 

-89. 

1540. 

1138. 

171 : 

50. 

-421 . 

0. 

1540. COAL-FGD 

2 

STM088 

STM-TURB-8 

HEAT 

353. 

228. 

1055. 

780. 

117. 

34. 

0. 

168. 

1055. COAL-FGD 

2 

STM088 

STM-TURB-8 

POWR 

353. 

-89. 

1540. 

1138. 

171 . 

50. 

-421 . 

0. 

1540. COAL-AFB 

2 

STM088 

STM-TURB-8 

HEAT 

353. 

228. 

1055. 

780. 

117. 

34. 

0. 

168. 

1055. COAL-AFB 

3 

PFBSTM 

PFB-STMTB- 

POWR 

353. 

326. 

806. 

509. 

171 . 

50. 

319. 

0. 

1 125. COAL-PFB 

3 

PFBSTM 

PFB-STMTB- 

HEAT 

353. 

499. 

1236. 

780. 

261 . 

77. 

0. 

-284. 

1236. COAL -PFB 

4 

TISTMT 

TI-STMTB-1 

POWR 

353. 

327. 

654. 

381 . 

171 . 

50. 

469. 

0. 

1 124. RESIDUAL 

4 

T I STMT 

TI -STMTB-1 

HEAT 

353. 

412. 

824. 

480. 

215. 

63. 

353. 

-138. 

11 77. RESIDUAL 

4 

TISTMT 

TI-STMTB-1 

POWR 

353. 

327. 

654. 

361 . 

171 . 

50. 

469. 

0. 

1124. COAL 

4 

TISTMT 

TI -STMTB-1 

HEAT 

353. 

669. 

1 339. 

780. 

349. 

102. 

0. 

-558. 

1339. COAL 

5 

TIHRSG 

THERMIONIC 

POWR 

0. 

238. 

1213. 

783. 

171 . 

50. 

-4. 

0. 

1213. RESIDUAL 

5 

TIHR3G 

THERMIONIC 

HEAT 

353. 

148. 

743. 

460. 

105. 

31 . 

353. 

206. 

1096. RESIDUAL 

5 

TIHRSG 

THERMIONIC 

POWR 

353. 

238. 

1213. 

783. 

171 . 

50. 

-4. 

0. 

1213. COAL 

5 

TIHRSG 

THERMIONIC 

HEAT 

353. 

241 . 

1208. 

780. 

170. 

50. 

0. 

2. 

1208. COAL 

6 

STIRL 

STIRLING-1 

POWR 

353. 

236. 

677. 

323. 

171 . 

50. 

538. 

0. 

1215. DISTILLA 

6 

STIRL 

STI RUNG-1 

HEAT 

353. 

351 . 

1006. 

480. 

253. 

74. 

353. 

-259. 

1 359. DISTI LLA 


NET» 
TOTAL* 
UTILIT 
1 0«*6 
BTU/HR 


FESR POWER HEAT 
FACTR FACTR 


O 0. 0.12 0.54 

O 0.25 0.15 0.66 

0 0.29 0.14 0.69 


0 -0.08 

0 0.21 


O 0.30 0.15 

O 0.33 0.18 

0 0.30 0.15 

0 0.40 0.26 

O -O. 10 O. 14 
0 0.14 0.08 

__ __ j 0." 14 

0 0.22 0.14 

0 0.22 0.14 

~0 0.26 0, 19 
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INDUSTRY 26212 MW 50.00 PROCESS MILLIONS BTU/HR 780.0 PROCESS TEMPI F) 366. PRODUCT BLEACHED-KRA HOURS PER YEAR 8400. 


UTILITY FUEL 


POWER TO HEAT RATIO 0.219 

WASTE FUEL EQV BTU* 10**6= 


HOT WATER BTU* 10**6= 






FUEL 

SAVED* 

FUEL 

PROCES 

PROCES 

MW 

FROT/'S 

“UEL 

FUEL FUEL 

TOTAL* 



FACTR 

FACTR 





USED 

NO -NET 

USED 

HEAT 

POWER 

ELECT 

BULL* 

USED 

SITE USED 

UTILIT 









10**6 

10**6 

10**6 

10**6 

10**6 


10**6 

10**6 

10**6 

10**6 









BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 


BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 





6 

ST1RL 

STIRLING-1 

POWR 

353, 

236. 

677. 

323. 

171 . 

50. 

538. 

0. 

121 5. REST DUAL 

1215. 

0 

0.22 

0. 14 

0.64 

6 

STIRL 

STIRLING-1 

HEAT 

353. 

351 .' 

1006. 

480. 

253. 

74. 

353. 

-259. 

1359. RESIDUAL 

1100. 

0 

0.26 

0 19 

0.57 

6 

STIRL 

STIRLING-1 

POWR 

353. 

236. 

677. 

323. 

171 . 

50, 

538. 

0. 

121 5. COAL 

1215. 

0 

0.22 

0. 14 

0.64 

6 

STIRL 

STIRLING-1 

HEAT 

353. 

579. 

1635. 

780. 

412. 

121 . 

0. 

-754. 

1635. COAL 

881 . 

0 

0.31 

0.25 

0.46 

* 

7 

HEGT85 

HELIUM-GT- 

POWR 

353. 

76. 

531 , 

63. 

171 . 

50. 

844. 

0. 

1375. COAL -AFB 

1375. 

0 

0.07 

0. 12 

0.57 

7 

HEGT85 

HELIUM-GT- 

HEAT 

353. 

938. 

6597. 

780. 

2118. 

621 . 

0. 

-6085. 

6597. COAL -AFB 

513. 

0 

0. 13 

0.32 

0. 12 

8 

HEGT60 

HELIUM-GT- 

POWR 

353. 

100. 

659. 

191 . 

171 . 

50. 

692. 

0. 

1 351 . COAL- AFB 

1351 . 

0 

0.09 

0. 13 

0.58 

8 

HEGT60 

HELIUM-GT- 

HEAT 

353. 

406. 

2684 . 

780. 

695. 

204. 

0 . 

-1639. 

2684 . COAL-AFB 

1045. 

0 

0.15 

0.26 

0.29 

9 

HEGTOO 

HELIUM-GT- 

POWR 

353. 

121 . 

969. 

473. 

171 . 

50, 

361 . 

0 . 

1330. COAL- AFB 

1330. 

0 

0.11 

0.13 

0.59 

9 

HEGTOO 

HELIUM-GT- 

HEAT 

353. 

199. 

1597. 

780. 

281 . 

82. 

0 . 

-345. 

1597. COAL-AFB 

1252. 

0 

0. 14 

0.18 

0.49 


10 

FCMCCL 

FUEL -CL -MO 

POWR 


0 . 

284. 

561 . 

266. 

171 . 

50. 

605. 

0 . 

1 166. COAL 

1166. 

10 

-0.06 

0. 15 

0.67 

10 

FCMCCL 

FUEL-CL-MO 

HEAT 


9 

335. 

1648. 

780. 

501 . 

147. 

0 . 

-1032. 

1648. COAL 

616. 

0 

0.23 

0.30 

0.47 

1 1 

FCSTCL 

FUEL-CL-ST 

POWR 



295. 

443. 

175. 

171 . 

50. 

712. 

0 . 

1 V 55. COAL 

1155. 

10 

-0.05 

0.15 

0.68 

1 1 

FCSTCL 

FUEL-CL-ST 

HEAT 


a 

1318. 

1978. 

780, 

761 . 

223. 

0 . 

- 1 844 . 

1978. COAL 

133. 

0 

0.33 

0.38 

0.39 

12 

I GGTST 

I NT-GAS-GT 

POWR 



234. 

595. 

252. 

171 . 

50. 

622. 

0 . 

1216. COAL 

1216. 

10 

-0.11 

C. 14 

0.64 

12 

IGGTST 

INT-GAS-GT 

HEAT 


0 . 

727. 

1843. 

780. 

529. 

155. 

0 . 

-1120. 

1843. COAL 

724. 

0 

0.17 

0.29 

0.42 

13 

GTSOAR 

GT-HRSG- 10 

POWR 

353. 

238. 

588. 

249. 

171 . 

50. 

624. 

0 . 

1212. RESIDUAL 

1212. 

0 

0.22 

0. 14 

0.64 

13 

GTSOAR 

GT-HRSG- lO 

HEAT 

353. 

459. 

1132. 

480. 

328. 

96. 

353. 

-493. 

14 85. RES I DUAL 

992. 

0 

0.29 

0.22 

0.53 

T4 

GTAC08 

GT-HRSG-08 

POWR 

353. 

284. 

632. 

325. 

171 . 

50. 

535. 

0 . 

11 67. RESIDUAL 

1167. 

0 

0.26 

0. 15 

0.67 

14 

GTAC08 

GT-HRSG-08 

HEAT 

353. 

419. 

933. 

480. 

252. 

74. 

353. 

-234. 

1286. RESIDUAL 

1032. 

0 

0.31 

0.20 

0.61 

15 

GTAC12 

GT-HRSG- 12 

POWR 

353. 

279. 

559. 

260. 

171 . 

50. 

612. 

0 . 

1 172. RESIDUAL 

1172. 

0 

0.25 

0. 15 

0.67 

15 

GTAC12 

GT-HRSG- 12 

H5AT 

353. 

516. 

1034. 

480. 

315. 

92. 

353. 

-432. 

1387. RES I DUAL 

935. 

0 

0.33 

0.23 

0.56 

16 

GTAC16 

GT-HRSG- 16 

POWR 

353. 

274. 

528. 

228. 

171 . 

50. 

649. 

0 . 

1177. RESIDUAL 

1177. 

0 

0.25 

0. 14 

0.66 

16 

GTAC16 

GT-HRSG- 16 

HEAT 

353. 

575. 

1110. 

480. 


105. 

353. 

-587. 

1463. RESIDUAL 

876. 

0 

0.34 

0.25 

0.53 


17 GTWC16 GT-HRSG- 1 6 
17 GTWC16 GT-HRSG- 16 


.RESIDUAL 

.RESIDUAL 
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**FUEL ENERGY SAVED BY PROCESS AND ECS** 

INDUSTRY 26212 MW 50.00 PROCESS MILLIONS BTU/HR 780.0 PROCESS TEMP(F) 366. PRODUCT BLEACHEO-KRA HOURS PER YEAR 8400, 


UTILITY FUEL 


COAL 


POWER TO HEAT RATIO 0,219 

WASTE FUEL EOV BTU* 10**6= 353. 


HOT WATER BTU*10**6= 


0 . 






WASTE 

FUEL 

COGEN 

COGEN 

COGEN 

COGEN 

AUX 

UTILIT 

TOTAL SITE 

NET* 

FAIL 

FESR 

POWER 

HEAT 





FUEL 

SAVED= 

FUEL 

PROCES 

PROCES 

MW 

PROCES 

FUEL 

FUEL FUEL 

TOTAL* 



FACTR” 

FACTR 





USED 

NO -NET 

USED 

HEAT 

POWER 

ELECT 

BOILR 

USED 

SITE USED 

UTILIT 









1 0**6 

10**6 

10**6 

10**6 

10**6 


10**6 

10**6 

10**6 

10**6 









BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 


BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 





30 

DES0A2 

DIESEL-SOA 

ROWR 

353. 

183. 

473. 

104. 

171 . 

50. 

795. 

0. 

1 268. DISTI LLA 

1268. 

1 

0.17 

0.13 

0.62 

30 

DESOA2 

DIESEL-SOA 

HEAT 

353. 

844. 

2162. 

480. 

788. 

231 . 

353. 

-1928.‘ 

2535. DISTILLA 

607. 

1 

0.28 

0.31 

0.31 

30 

DES0A2 

DIESEL-SOA 

POWR 

353. 

183. 

473. 

104. 

171 . 

50. 

795. 

0. 

1268. RESIDUAL 

1268. 

1 

0.17 

0.13 

0.62 

30 

DESOA2 

DIESEL-SOA 

HEAT 

353. 

844. 

2182. 

480. 

788. 

231 . 

353. 

-1928. 

2535. RESIDUAL 

607. 

1 

0.28 

0.31 

0.31 

31 

DES0A1 

DIESEL-SOA 

POWR 

353. 

283. 

473. 

190. 

171 . 

50. 

695. 

0. 

1167. DISTILLA 

1167. 

1 

0.26 

0.15 

0.67 

31 

DES0A1 

DIESEL-SOA 

HEAT 

353. 

718. 

1197. 

480. 

432. 

127. 

353. 

-817. 

1550. DISTILLA 

733. 

1 

0.37 

0.28 

0,50 

31 

DES0A1 

DIESEL-SOA 

POWR 

353. 

283. 

473. 

190. 

171 . 

50. 

■ 695. 

0. 

11 67. RESIDUAL 

1167. 

1 

0.26 

0.15 

0.67 

31 

DES0A1 

DIESEL-SOA 

HEAT 

353. 

718. 

1197. 

480. 

432. 

127. 

353. 

-817. 

1550. RESIDUAL 

733. 

1 

0.37 

0.28 

0,50 

32 

GTSOAD 

GT-HRSG- 1 0 

POWR 

353. 

265. 

3534. 

269. 

171 . 

50. 

601 . 

0. 

1 185. DISTILLA 

1185. 

0 

0.24 

0. 14 

0.66 

32 

GTSOAD 

GT-HRSG- 1 0 

HEAT 

353. 

474, 

1042. 

480. 

304. 

89. 

353. 

-4TS. 

1395. DISTILLA 

977, 

0 

0.31 

0.22 

0.56 

33 

GTRA08 

GT-85RE-08 

POWR 

353. 

244. 

478. 

161 . 

171 . 

50. 

729. 

0. 

1206. DISTILLA 

1206. 

0 

0.22 

0. 14 

0.65 

33 

GTRA08 

GT-85RE-08 

HEAT 

353. 

730. 

1428. 

480. 

510. 

149. 

353. 

-1059. 

1780. DISTI LLA 

721 . 

0 

0.34 

0.29 

0.44 

34 

GTRA12 

GT-85RE- 1 2 

POWR 

353. 

251 . 

477. 

165. 

171 . 

50. 

724. 

0. 

1200. DISTI LLA 

1200. 

0 

0.23 

0. 14 

0.65 

34 

GTRA12 

GT-65RE-12 

HEAT 

353. 

729. 

1386. 

480, 

496. 

145. 

353. 

-1018. 

1739. DISTILLA 

721 . 

0 

0.34 

0.29 

0.45 

35 

GTRA16 

GT-85RE-1 6 

POWR 

353. 

253. 

489. 

177. 

171 . 

50. 

709. 

0 . 

1 198. DISTILLA 

1198. 

0 

0.23 

0. 14 

0.65 

35 

GTRA16 

GT-85RE-1 6 

HEAT 

353. 

685. 

1325. 

480. 

462. 

135. 

353. 

-912. 

1678. DISTILLA 

766. 

0 

0.34 

0.28 

0.46 

36 

GTR208 

GT-60RE-08 

POWR 

353. 

252. 

533. 

214. 

171. 

50. 

665, 

0. 

11 99. DISTI LLA 

1199. 

0 

0.23 

0.14 

0.65 

36 

QTR208 

GT-60RE-08 

HEAT 

353. 

565. 

1 194. 

480. 

382. 

1 12 . 

353. 

-661 . 

1547. DISTILLA 

666. 

0 

0.32 

0.25 

0.50 

37 

GTR212 

GT-60RE-12 

POWR 

353. 

251. 

517. 

200. 

171 . 

50. 

683. 

6. 

1199. DISTILLA 

1199. 

0 

0.23 

0, 14 

“0. 65 

37 

GTR212 

GT-60RE-12 

HEAT 

353. 

604. 

1242. 

480. 

410. 

120. 

353. 

-747. 

1594. DISTILLA 

847. 

0 

0,33 

0.26 

0.49 

38 

GTR21 6 

GT-60RE- 1 6 

POWR 

353. 

256. 

506. 

195. 

171. 

50. 

688. 

0. 

1195. DISTILLA 

1195. 

0 

0.23 

0.14 

0.65 

38 

GTR21 6 

GT-60RE- 1 6 

HEAT 

353. 

631 . 

1247. 

480. 

420. 

123. 

353. 

-780. 

1600. DISTI LLA 

820. 

0 

0.34 

0.26 

0.49 

39 

GTRW08 

GT-85RE-08 

POWR 

353. 

206. 

486. 

135. 

171 . 

50. 

759. 

0, 

1245. DISTI LLA 

1245. 

0 

0.19 

0. 14 

0.63 

39 

QTRW08 

GT-85RE-08 

HEAT 

353. 

732. 

1731 . 

480. 

607. 

178. 

353. 

-1365. 

2084. DISTI LLA 

718. 

0 

0.30 

0.29 

0.37 

40 

GTRW1 2 

GT-85RE-12 

POWR 

353. 

221 . 

469. 

133. 

171 . 

50. 

761 . 

0 . 

1230. DISTI LLA 

1230. 

0 

0.20 

0.14 

0.63 

40 

GTRW12 

GT-85RE-12 

HEAT 

35*. 

798. 

1693. 

480. 

616. 

181 . 

353. 

-1393. 

2046. DISTILLA 

653. 

0 

0.32 

0.30 

0.38 






DATE 06/06/79 


I&SE PEO ADV DESIGN ENGR 


GENERAL ELECTRIC COMPANY 
COGENERATION 'TECHNOLOGY ALTERNATIVES STUDY 

' REPORT 5.1 

**FUEL ENERGY SAVED BY PROCESS AND ECS** 


INDUSTRY 26212 MW 50.00 PROCESS MILLIONS BTU/HR 780.0 PROCESS TEMPI F) 366. PRODUCT BLEACHED-KRA HOURS PER YEAR 8400. 


UTILITY FUEL 


POWER TO HEAT RATIO 0.219 

WASTE FUEL EQV BTU*10**6= 


WASTE FUEL COGEN 


FUEL SAVED= FUEL 
USED NO-NET USED 
10**6 10**6 10**6 


COGEN COGEN COGEN 


PROCES PROCES MW 
HEAT POWER ELECT 
10**6 10**6 


BTU/HR BTU/HR BTU/HR BTU/HR BTU/HR 


41 GTRW16 GT-85RE-16 POWR 
41 GTRW16 GT-85RE-16 HEAT 


42 GTR308 GT-60RE-08 POWR 

42 GTR308 GT-60RE-08 HEAT 

43 GTR312 QT-60RE-12 POWR 

43 GTR312 GT-60RE-12 HEAT 

44 GTR316 GT-60RE-16 POWR 

44 GTR316 GT-60RE-16 HEAT 

45 FCPADS FUEL-CL-PH POWR 

45 FCPADS FUEL-CL-PH HEAT 

46 FCMCDS FUEL-CL-MO POWR 
46 FCMCDS FUEL-CL-MO HEAT 


AUX UTIL IT TOTAL 


PROCES FUEL FUEL 
BO I LR USED SITE 
10**6 10**6 10**6 
BTU/HR BTU/HR BTU/HR 


749. 0. 1227. C 

353. -1248. 1950, C 


HOT WATER BTU*10**6= 
NET* 


TOTAL* 
J UTILIT 
10**6 
BTU/HR 


FESR POWER HEAT 


FACTR FACTR 


O. 1260. 
-916. 1849. 

0 . 1222 . 

-1015. 1801. 

O. 1223. 
991. 1791. 


0. 1277. 

-2820. 3176. 

(T 1218 : 

-2119. 2413. 


DISTILLA 

DISTILLA 


D’STILLA 

DISTILLA 

DISTILLA 

DISTILLA 

DISTILLA 

DISTILLA 


DISTILLA 

DISTILLA 

DISTILLA 

DISTILLA 


1227. 

701. 

o c 

0.20 

0.32 

OO 

(0 *k 

0.64 

0.40 

1260. 

0 

0.17 

0.14 

0.62 

933. 

0 

0.26 

0.25 

0.42 

1222. 

0 

0.21 

0. 14 

0.64 

787. 

0 

0.31 

0,27 

0.43 

1223. 

0 

0.21 

0.14 

0.64 

SOI . 

0 

0.31 

0.27 

C. 44 

1277. 

0 

0.16 

0.13 

0.61 

357. 

0 

0.28 

0.34 

0.25 

1218. 

0 

0.21 

0,14 

0.64 

294. 

0 

0.36 

0.35 

C, 32 
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DATE 06/06/79 GENERAL ELECTRIC COMPANY PAGE 61 

COGENERATION TECHNOLOGY ALTERNATIVES STUDY 

1 &SE PEO ADV DESIGN ENGR REPORT 5,1' 

**FUEL ENERGY SAVED BY PROCESS AND ECS** 

INDUSTRY 26214 MW 29.00 PROCESS MILLIONS BTU/HR 610.0 PROCESS TEMPI F) 366. PRODUCT UNBLEACHED-K HOURS PER YEAR 8400. 


POWER TO HEAT RATIO 0.162 * 

UTILITY FUEL COAL WASTE FUEL EQV BTU*10**6= 259. HOT WATER BTU*10**6= 0. " 






WASTE 

FUEL 

COGEN 

COGEN 

COGEN 

COGEN 

AUX 

UTIL1T 

TOTAL SITE 

NET* 

FAIL 

FESR 

POWER 

HEAT 





FUEL 

SAVED = 

FUEL 

PROCES 

PROCES 

MW 

PROCES 

FUEL 

FUEL FUEL 

TOTAL* 



FACTR 

FACTR 





USED 

NO -NET 

USED 

HEAT 

POWER 

ELECT 

BO I LR 

USED 

SITE USED 

UT! LIT 









1 0**6 

10**6 

1 0**6 

10**6 

10**6 


1 0**6 

10**6 

10**6 

10**6 









BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 


BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 





0 

ONOCGN 

NO COG 

0 N 

259. 

0. 

0. 

0. 

0. 

0. 

718. 

309. 

718. COAL-FGD 

1027. 

0 

0. 

0. 10 

0.59 

1 

STM141 

STM-TURB-1 

POWR 

259. 

193. 

650. 

453. 

99. 

29. 

184. 

0. 


834, 

0 

0.25 

0. 12 

0.73 

1 

STM141 

STM-TURB-1 

HEAT 

259. 

259. 

874. 

610. 

133. 

39. 

0. 

-107. 

874. RESIDUAL 

7S7. 

0 

0.30 

0. 15 

0.70 

1 

STM141 

STM-TURB-1 

POWR 

259. 

193. 

650. 

453. 

99. 

29. 

184. 

0. 

834 . COAL-FGD 

834. 

0 

0.25 

0.12 

0.73 

1 

STM141 

STM-TURB-1 

HEAT 

259. 

259. 

874. 

610. 

133. 

39. 

0 

-107. 

874 . COAL-FGD 

767. 

0 

0.30 

0. 15 

0.70 

1 

STM141 

STM-TURB-1 

POWR 

259. 

193. 

650. 

* 4 -' 3 . 

99. 

29. 

184. 

0. 

834 . COAL-AFB 

834. 

0 

0.25 

0. 12 

0.73 

1 

STM141 

STM-TURB-1 

HEAT - 

259. 

259. 

874. 

610. 

133. 

39. 

0. 

-107. 

874 . COAL-AFB 

767. 

0 

0; 30 

0.15 

0.70 

2 

STM088 

STM-TURB-8 

POWR 

259. 

187. 

840. 

615. 

99. 

29. 

-6. 

0. 

840. RESIDUAL 

840. 

0 

0.24 

0.12 

0.73 

2 

STM088 

STM-TURB-8 

HEAT 

259. 

191 . 

833. 

610. 

98. 

29. 

0. 

2. 

833. RESIDUAL 

836. 

0 

0.25 

0. 12 

0.73 

2 

STM088 

STM-TURB-8 

POWR 

259. 

187. 

840. 

615. 

99. 

29. 

-6. 

0. 

840. COAL-FGD 

840. 

0 

0.24 

C. 12 

0.73 

2 

STM088 

STM-TURB-8 

HEAT 

259. 

191 . 

833. 

610. 

98. 

29. 

0. 

2. 

833. COAL-FGD 

836. 

0 

0.25 

0.12 

0.73 

2 

STM088 

STM-TURB-8 

POWR 

259. 

187. 

840. 

615. 

99. 

29. 

-6. 

0. 

840. COAL-AFB 

840. 

0 

0.24 

0.12 

0.73 

2 

STM088 

STM-TURB-8 

HEAT 

259. 

191 . 

833. 

610. 

98. 

29. 

0. 

2. 

833. COAL-AFB 

836. 

0 

0.25 

0.12 

0.73 

3 

PFBSTM 

PFD-STMTB- 

POWR 

259. 

189. 

455. 

284. 

99. 

29. 

383. 

0. 

638. COAL-PFB 

838. 

0 

0.25 

0. 12 

0.73 

3 

PFBSTM 

PFB-STMTB- 

HEAT 

259. 

406. 

975. 

610. 

212. 

62. 

0. 

-354. 

975. COAL-PFB 

621 . 

0 

0.36 

0.22 

0.63 

4 

T I STMT 

TI -STMTB-1 

POWR 

259. 

190. 

371 . 

214. 

99. 

29. 

466. 

0. 

837. RESIDUAL 

837. 

0 

0.25 

0. 12 

0.73 

4 

T I STMT 

TI -STMTB-1 

HEAT 

259. 

346. 

676. 

390. 

180. 

53. 

259. 

-234. 

935. RESIDUAL 

681 . 

0 

0.34 

0.19 

0.65 

4 

TISTMT 

TI -STMTB-1 

POWR 

259. 

190. 

371 . 

214. 

99. 

29. 

466. 

0. 

837 . COAL 

837. 

0 

0.25 

0. 12 

0.73 

4 

TiSTMT 

TI -STMTB-1 

HEAT 

259. 

540. 

1058. 

610. 

282. 

83. 

0. 

-571 . 

1058. COAL 

486. 

0 

0.40 

0.27 

0.58 

5 

Tlh 

THERMIONIC 

POWR 

183. 

140. 

703. 

454. 

99. 

29. 

183. 

0. 

887. RESIDUAL 

887. 

0 

0.08 

0.11 

0.69 

5 

TI* 

THERM IONIC 

HEAT 

259. 

120. 

604. 

390. 

85. 

25. 

259. 

44. 

863. RESIDUAL 

906. 

0 

0. 16 

0.09 

0.67 

5 

TI Hfli'j 

THERMIONIC 

POWR 

259. 

140. 

703. 

454. 

99. 

29. 

183. 

0. 

887. COAL 

887. 

0 

0.18 

0 . 1 1 

0.69 

5 

TIHRSG 

THERMIONIC 

HEAT 

259. 

188. 

945. 

610. 

133. 

39. 

0. 

-106. 

945 . COAL 

838. 

0 

0.22 

0. 14 

0.65 

6 

STIRL 

STIRLING-1 

POWR 

259. 

137. 

393. 

187. 

99. 

29. 

497. 

0. 

890.DISTILLA 

890. 

0 

0.18 

0.11 

0.69 

6 

STIRL 

STIRLING-1 

HEAT 

259. 

285. 

817. 

390. 

206. 

60. 

259. 

-334. 

1 076 . DISTI LLA 

742. 

0 

0.26 

0. 19 

0. 57 


« 
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DATE 06/06/79 GENERAL ELECTRIC COMPANY PAGE 62 

COGENERATION TECHNOLOGY ALTERNATIVES STUDY 

t&SE PEP ADV DESIGN ENGR REPORT 5. 1 

**FU£L ENERGY SAVED BY PROCESS AND ECS** 

INDUSTRY 26214 MW 29,00 PROCESS MILLIONS BTU/HR 610.0 PROCESS TEMP(F) 366. PRODUCT UNBLEACHED-K. HOURS PER YEAR 8400. 


POWER TO HEAT RATIO 0.162 

UTILITY FUEL COAL WASTE FUEL EQV BTU*10**6= 259. HOT WATER BTU*10**6= 0. 






WASTE 

FUEL 

COGEN 

COGEN 

COGEN 

COGEN 

AUX 

UTILIT 

TOTAL S I TE 

NET* 

FAIL 

FESR 

POWER 

HEAT 





FUEL 
USED 
1 0**6 
BTU/HR 

SAVED = 
NO -NET 
1 0**6 
BTU/HR 

FUEL 
USED 
1 0**6 
BTU/HR 

PROCES 

HEAT 

10**6 

BTU/HR 

PROCES 
POWER 
1 0**6 
BTU/HR 

MW 

ELECT 

PROCES 

BOILR 

10**6 

BTU/HR 

FUEL 

USED 

10**6 

BTU/HR 

FUEL FUEL 

SITE USED 

10**6 
BTU/HR 

TOTAL* 

UTILIT 

10**6 

BTU/HR 



FACTR 

FACTR 

6 

STIRL 

STIRLING-1 

POWR 

259. 

137. 

393. 

187. 

99. 

29. 

497. 

0. 

890. RESIDUAL 

890. 

0 

0.18 

0. 1 1 

0.69 „ 

6 

STIRL 

STIRLING-1 

HEAT 

259. 

285. 

817. 

390. 

206. 

60. 

259. 

-334. 

1076. RESIDUAL 

742. 

0 

0.26 

0. 19 

0,57 | 

6 

STIRL 

STIRLING-1 

POWR 

259. 

137. 

393. 

187. 

99. 

29. 

497. 

0. 

890. COAL 

890. 

0 

0. 18 

0.11 

0.69 

6 

STIRL 

STIRLING-1 

HEAT 

259. 

446. 

1279. 

610. 

322. 

94. 

0. 

-697. 

1279. COAL 

581 . 

0 

0.30 

0.25 

0.48 

7 

HEGT85 

HELIUM-GT- 

POWR 

259. 

44. 

308. 

36. 

99. 

29. 

675. 

0. 

983. COAL-AFB 

983. 

10 

0.06 

0.10 

0.62 

7 

HEGT85 

HELIUM-GT- 

HEAT 

259. 

734. 

5159. 

610. 

1656. 

485. 

0. 

-4868. 

51 59 . COAL-AFB 

293. 

0 

0,13 

0.32 

0. 12 

8 

HEGT60 

HELIUM-GT- 

POWR 

259. 

58. 

382. 

111. 

99. 

29. 

587. 

0. 

969. COAL-AFB 

969. 

10 

0.08 

0.10 

0.63 

8 

HEGT60 

HELIUM-GT- 

HEAT 

259. 

318. 

2099. 

610. 

544. 

159. 

0. 

-1390. 

2099. COAL-AFB 

709. 

0 

0. 15 

0.26 

0.29 

9 

HEGTOO 

HELI UM-GT- 

POWR 

259. 

70. 

562. 

275. 

99. 

29. 

395. 

0 . 

957. COAL-AFB 

957. 

10 

0.09 

0.10 

0.64 

9 

HEGTOO 

HELIUM-GT- 

HEAT 

259. 

156. 

1249. 

610. 

220. 

64. 

0. 

-378. 

1249. COAL-AFB 

871 . 

0 

O, 14 

0.18 

0.49 

10 

FCMCCL 

FUEL-CL-MO 

POWR 

0. 

165. 

325. 

154. 

99. 

29. 

536. 

0 . 

862 . COAL 

862. 

10 

-0.12 

0. 1 1 

0.71 

10 

FCMCCL 

FUEL-CL-MO 

HEAT 

0. 

653. 

1289. 

610. 

392. 

115. 

0 . 

-915. 

1289. COAL 

374. 

0 

0.23 

0.30 

0.47 

11 

FCSTCL 

FUEL-CL-ST 

POWR 

0. 

172. 

255. 

99. 

99. 

29. 

601 . 

0 . 

855 . COAL 

855. 

10 

-0.11 

0.12 

0.71 

11 

FCSTCL 

FUEL-CL-ST 

HEAT 

0. 

1052. 

1562. 

610. 

607. 

178, 

0. 

-1587, 

1562. COAL 

-25. 

0 

0.34 

0.39 

0.39 

12 

IGGTST 

INT-GAS-GT 

POWR 

0, 

137. 

340. 

142. 

99. 

29. 

550. 

0. 

890 . COAL 

890. 

TO 

-0.16 

0. 1 1 

0.69 

12 

IGGTST 

INT-GAS-GT 

HEAT 

0. 

586. 

1456. 

610. 

424. 

124. 

0. 

-1015. 

1456. COAL 

441 . 

0 

0. 18 

0.29 

0.42 

13 

GTSOAR 

GT-HRSG- 1 0 

POWR 

259. 

138. 

341 . 

145. 

99. 

29, 

547. 

0. 

889. RESIDUAL 

889. 

0 

0.18 

0.11 

0.69 

13 

GTSOAR 

GT-HRSG- 1 0 

HEAT 

259. 

373. 

920. 

390. 

267. 

78. 

259. 

-524. 

1 179. RESIDUAL 

654. 

0 

0.29 

0,23 

0.52 jj 

14 

GTAC08 

GT-HRSG-08 

POWR 

259. 

165. 

366. 

189. 

99. 

29. 

496, 

0 . 

862. RESIDUAL 

862. 

0 

0.21 

0 . 1 1 

”5771 | 

14 

GTAC08 

GT-HRSG-08 

HEAT 

259. 

340. 

758. 

390. 

205. 

60. 

259. 

-330, 

101 7. RES I DUAL 

686. 

0 

0.31 

0.20 

0.60 ; 

15 

GTAC12 

GT-HRSG- 12 

POWR 

259. 

162. 

324. 

151 . 

99. 

2S. 

540. 

0 . 

865. RESIDUAL 

865. 

0 

0.21 

0.11 

0.71 

15 

GTAC12 

GT-HRSG- 12 

HEAT 

259. 

419. 

840. 

390. 

256. 

75. 

259. 

-492, 

1099. RESIDUAL 

607. 

0 

0.33 

0.23 

0.56 

16 

GTAC16 

GT-HRSG- 16 

POWR 

259. 

159. 

306. 

132. 

99. 

29. 

562. 

0 . 

868. RESIDUAL 

868. 

0 

0.21 

0.11 

0.70 

16 

GTAC1 6 

GT-HRSG- 16 

HEAT 

259. 

467. 

902. 

390. 

291 . 

85. 

259. 

-601 . 

1161 .RESIDUAL 

560. 

0 

0.34 

0.25 

_o.53 

17 

GTWC16 

GT-HRSG- 16 

POWR 

259. 

145. 

314. 

127. 

99. 

29. 

568. 

0 . 

882. RESIDUAL 

682. 

0 

0. 19 

0. 1 1 

0.69 

17 

GTWC16 

GT-HRSG- 16 

HEAT 

259. 

444 . 

964. 

390. 

304. 

89. 

259. 

-640. 

1223. RES I DUAL 

583. 

0 

0.32 

0.25 

0.50 



iDATE 06/06/79 GENERAL ELECTRIC COMPANY PAGE 63 


COGENERATION TECHNOLOGY ALTERNATIVES STUDY 
I&SE PEO ADV DESIGN ENGR REPORT 5. 1 


I NDUSTRY 

26214 MW 29.00 

**FUEL ENERGY SAVED BY PROCESS AND 
PROCESS MILLIONS BTU/HR 610.0 PROCESS TEMPCF) 

ECS** 

366. PRODUCT UNBLEACHED -K HOURS 

PER YEAR 8400. 

i- 

ll 








POWER TO HEAT RATIO 0.162 









UTILITY FUEL 

COAL 





WASTE FUEL EQV BTU* 10**6= 259. HOT 

WATER BTU* 10**6 

= 0 

* 






WASTE 

FUEL 

COGEN 

COGEN 

COGEN 

COGEN 

AUX 

UTILIT 

TOTAL SITE 

NET* 

FAIL 

FESR 

POWER 

HEAT 





FUEL 

SAVED= 

FUEL 

PROCES 

PROCES 

MW 

PROCES 

FUEL 

FUEL FUEL 

TOTAL* 



FACTR 

FACTR 





USED 

NO -NET 

USED 

HEAT 

POWER 

ELECT 

BOILR 

USED 

SITE USED 

UTILIT 









1 0**6 

10**6 

10**6 

10**6 

10**6 


10**6 

10**6 

10**6 

10**6 









BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 


BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 





18 

CC1626 

GTST- 16/26 

POWR 

259. 

143. 

259. 

79. 

99. 

29. 

625. 

0. 

884. RES I DUAL 

884. 

0 

0.19 

0.1 1 

0.69 

18 

CC1626 

GTST- 16/26 

HEAT 

259. 

706. 

1276. 

390. 

487. 

143. 

259. 

-1214. 

1535. RESIDUAL 

321 . 

0 

0.36 

0.32 

0.40 

19 

CC1622 

GTST- 16/22 

POWR 

259. 

150. 

262. 

88. 

99. 

29. 

614. 

0. 

877. RESIDUAL 

877. 

0 

0.20 

0. 1 1 

0.70 

19 

CC1622 

GTST- 16/22 

HEAT 

259. 

666. 

1163. 

330. 

439. 

129. 

259, 

-1062. 

1422. RESIDUAL 

361 . 

0 

0.36 

0.31 

0.43 

20 

CC1 222 

GTST -12/22 

POWR 

259. 

152. 

261 . 

88. 

99. 

23. 

614. 

0. 

875. RESIDUAL 

875. 

0 

0.20 

0. 1 1 

0.70 

20 

CC1222 

GTST- 1 2/22 

HEAT 

259. 

670. 

1154. 

390. 

437, 

128. 

259. 

-1056. 

1413. RESIDUAL 

357. 

0 

0.37 

0.01 

0.43 

21 

CC0822 

GTST -08/ 22 

POWR 

259. 

162. 

277. 

Ill . 

99. 

29. 

587. 

0. 

864. RES I DUAL 

864. 

0 

0.21 

0.11 

0.71 

21 

CC0822 

GTST- 08/22 

HEAT 

259. 

572. 

975. 

390. 

348. 

102. 

259. 

-779. 

1234. RESIDUAL 

455. 

0 

0.37 

0.28 

0.49 

22 

STIG15 

STI G- 15-16 

POWR 

259. 

53. 

260. 

3. 

99. 

29. 

714. 

0. 

973. RESIDUAL 

973. 

0 

0.07 

0.10 

0.63 

22 

STIG15 

STI G- 15-16 

HEAT 

259. 

6178. 

30000. 

390. 

1 1430. 

3350. 

259. 

-35410. 

30259. RESIDUAL 

-5151 , 

0 

0.17 

0.38 

0.02 

1 

23 

STIG10 

STIG- 10-16 

POWR 

259. 

77. 

276. 

37. 

99. 

29. 

675. 

0. 

950. RESIDUAL 

950. 

0 

0.10 

0. 10 

0.84 „ 

23 

STIG10 

STIG- 10-16 

HEAT 

259. 

818. 

2943. 

3S0. 

1057. 

310. 

259. 

-2994 . 

3202. RESIDUAL 

208. 

0 

0.22 

0.33 

0.19 

l» 

24 

STIG1S 

STIG-1 S- 1 6 

POWR 

259. 

87. 

295. 

• 62. 

99. 

29. 

644. 

0- 

940. RES t DUAL 

940. 

0 

0. 1 1 

0.11 

0.65 

24 

STIG1S 

STIG-1S-16 

HEAT 

259. 

547. 

1850. 

390. 

620. 

182. 

259. 

-1629. 

21 09, RESIDUAL 

480. 

0 

0,23 

0.29 

0.29 

25 

DEADV3 

DIESEL-ADV 

POWR 

259. 

107. 

267. 

55. 

99. 

29. 

653. 

0. 

920. RESIDUAL 

920. 

0 

0. 14 

0.11 

0.66 

25 

DEADV3 

DIESEL -ADV 

HEAT' 

259. 

762. 

1903. 

390. 

706. 

207. 

259. 

-1897. 

2161 .RESIDUAL 

265. 

0 

0.29 

0.33 

0.28 

26 

DEADV2 

DIESEL-ADV 

POWR 

259. 

122. 

267. 

68. 

99. 

29. 

638. 

0, 

905. RESIDUAL 

905, 

1 

0.16 

0. 1 1 

0.67 

26 

DEADV2 

DIESEL-ADV 

HEAT 

259. 

704. 

1535. 

390. 

570. 

167. 

259. 

-1471 . 

1794. RES I DUAL 

323. 

1 

0.31 

0.32 

0.34 

27 

DEADV1 

DIESEL-ADV 

POWR 

259. 

165. 

267'. 

104. 

99. 

29. 

595. 

0 . 

862. RESIDUAL 

862. 

1 

0.22 

0 . 1 1 

0.71 

27 

DEADV1 

DIESEL-ADV 

HEAT 

259. 

618. 

997. 

390. 

370. 

108. 

259. 

-847. 

1256. RESIDUAL 

409. 

1 

0.38 

0.29 

0.49 

28 

DEHTPM 

ADV-DI ESEL 

POWR 

259. 

159. 

303. 

130. 

99. 

29. 

565. 

0 . 

668. RESIDUAL 

868. 

0 

0.21 

0.11 

0.70 

28 

DEHTPM 

ADV-DI ESEL 

HEAT 

259. 

479. 

910. 

390. 

298. 

87. 

259. 

-621 . 

1 169. RESIDUAL 

548. 

0 

0.34 

0.25 

0.52 

29 

DES0A3 

DIESEL-SOA 

POWR 

259. 

90. 

274. 

47. 

99. 

29. 

663. 

0 . 

937. DLSTI LLA 

937. 

0 

0.12 

0. 1 1 

0.65 

29 

DES0A3 

DIESEL-SOA 

HEAT 

259. 

751 . 

2281 . 

390. 

823. 

241 . 

259. 

-2264. 

254G.DISTILLA 

276. 

0 

0.25 

0.32 

0.24 

29 

DESOA3 

DIESEL-SOA 

POWR 

259. 

90. 

274. 

47. 

99. 

29. 

663. 

0 . 

937. RESIDUAL 

937. 

0 

0.12 

0.11 

0.65 

29 

DES0A3 

DIESEL-SOA 

HEAT 

259. 

751 . 

2281 . 

390. 

823. 

241 . 

259. 

-2264. 

2540. RESIDUAL 

276. 

0 

0.25 

0.32 

0.24 k 




H ON E V WE L L PAGE PRINTING SYSTEM— PI 185—02 
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DATE 06/06/79 GENERAL ELECTRIC COMPANY 

COGENERATION TECHNOLOGY ALTERNATIVES STUDY 

I&SE PEO ADV DESIGN ENGR REPORT 5,1 

**FUEL ENERGY SAVED BY PROCESS AND ECS** 


PAGE 64 


INDUSTRY 26214 MW 29.00 PROCESS MILLIONS BTU/HR 610.0 PROCESS TEMP(F> 366. PRODUCT UNBLEACHED -K HOURS PER YEAR 8400. 


POWER TO HEAT RATIO 0.162 

UTILITY FUEL COAL WASTE FUEL EQV BTU*10**6= 259. HOT WATER BTU* 10**6= 0. 






WASTE 

FUEL 

COGEN 

COGEN 

COGEN 

COGEN 

AUX 

UTILIT 

TOTAL SITE 

NET* 

FAIL 

FESR 

POWER 

HEAT 





FUEL 

SAVED= 

FUEL 

PROCES 

PROCES 

MW 

PROCES 

FUEL 

FUEL FUEL 

TOTAL* 



FACTR 

FACTR 





USED 

NO-NET 

USED 

HEAT 

POWER 

ELECT 

BOILR 

USED 

SITE USED 

UTILIT 









1 0**6 

10**6 

1 0**6 

1 o**6 

1 0**6 


10**6 

1 0**6 

10**6 

10**6 









BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 


BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 





30 

DES0A2 

DIESEL-SOA 

ROWR 

259. 

106. 

274. 

60. 

99. 

29. 

647. 

0. 

921 . DISTILLA 

921 . 

1 

0. 14 

0.11 

0.66 

30 

DES0A2 

DIESEL-SOA 

HEAT 

259. 

685. 

1773. 

390. 

640. 

188. 

259. 

-1691 : 

2032. D 1ST ILLA 

341 . 

1 

0.28 

0.32 

0.30 

30 

DES0A2 

DIESEL-SOA 

POWR 

259. 

106. 

274. 

60. 

99. 

29. 

647, 

0. 

921 .RESIDUAL 

921 . 

1 

0. 14 

0. 1 1 

0.66 „ 

30 

DES0A2 

DIESEL-SOA 

HEAT 

259. 

686. 

1773. 

390. 

640. 

' 188. 

259. 

-1691 . 

2032. RESIDUAL 

341 . 

1 

0.28 

0.32 

0.30 " 

31 

DESOA1 

DIESEL-SOA 

POWR 

259. 

164. 

274. 

110. 

99. 

29. 

588. 

0. 

862. DISTILLA 

862. 

1 

0.21 

0. 1 1 

0.71 

31 

DES0A1 

DIESEL-SOA 

HEAT 

259. 

583. 

973. 

390. 

351 . 

103. 

259. 

-788. 

1231 .DISTILLA 

443. 

1 

0.37 

0.29 

0.50 

31 

DES0A1 

DIESEL-SOA 

POWR 

259. 

164. 

274. 

110. 

99. 

29. 

588. 

0, 

862. RESIDUAL 

862. 

1 

0.21 

0.11 

0.71 

31 

DES0A1 

DIESEL-SOA 

HEAT 

259. 

583. 

973. 

390. 

351 . 

103. 

259. 

-788. 

1231 .RESIDUAL 

443. 

1 

0.37 

0.29 

0.50 

32 

GTSOAD 

GT-HRSG- 1 0 

POWR 

259. 

154. 

339. 

156. 

99. 

29. 

534. 

0. 

873. DISTILLA 

873. 

0 

0.20 

0. 1 1 

0.70 

32 

GTSOAD 

GT-HRSG- 1 0 

HEAT 

259. 

385. 

847. 

390. 

247. 

72. 

259. 

-463. 

1 106. DISTILLA 

642. 

0 

0.31 

0.22 

0.55 

33 

GTRA08 

GT-85RE-08 

POWR 

259. 

142. 

277. 

93. 

99. 

29. 

608. 

0. 

985. DISTILLA 

885. 

c 

0. 18 

0. 1 1 

0.69 

33 

GTRA08 

GT-85RE-08 

HEAT 

259. 

593. 

1160. 

390. 

414. 

121 . 

259. 

-985. 

1419. DISTILLA 

434. 

0 

0.34 

0.29 

0.43 

34 

GTRA12 

GT-85RE- 1 2 

POWR 

259. 

145. 

276. 

96. 

99. 

29. 

605. 

0. 

881 .DISTILLA 

881 . 

0 

0. 19 

0.11 

0.69 

34 

GTRA12 

GT-85RE- 1 2 

HEAT 

259. 

593. 

1127. 

390. 

403. 

118. 

259. 

-951 . 

1385. DISTILLA 

434. 

0 

0.34 

0.29 

0.44 

35 

GTRA16 

GT-85RE- 1 6 

POWR 

259. 

147. 

284. 

103. 

99. 

29. 

597. 

0. 

080. DISTILLA 

880. 

0 

0. 19 

0.11 

0.69 

35 

GTRA16 

GT-85RE- 1 6 

HEAT 

259. 

556. 

1076. 

390. 

376. 

110. 

259. 

-865. 

1335. DISTILLA 

471 . 

0 

0.34 

0.28 

0.46 

36 

GTR208 

GT-60RE-08 

POWR 

259. 

146. 

309. 

124. 

99. 

29. 

571 . 

0. 

881 .DISTILLA 

881 . 

0 

0. 19 

0.11 

0.69 

36 

GTR208 

GT-60RE-08 

HEAT 

259. 

459. 

970. 

390. 

310. 

91 . 

259. 

-661 . 

1229. DISTILLA 

568. 

0 

0.32 

0.25 

0.50 j, 

37 

GTR212 

GT-60RE- 1 2 

POWR 

259. 

146. 

300. 

116. 

99. 

29. 

581 . 

0 . 

881 . DISTILLA 

881 . 

0 

0. IS 

0.11 

0.69 i| 

37 

GTR212 

GT-60RE- 1 2 

HEAT 

259. 

490. 

1009. 

390. 

333. 

98. 

259. 

-731 . 

1268. DISTILLA 

537. 

0 

0.33 

0.26 

0.48 | 

38 

GTR216 

GT-60RE- 1 6 

POWR 

259. 

149. 

294. 

113. 

99. 

29. 

585. 

0 . 

878. DISTILLA 

878. 

0 

0.19 

0.11 

0.69 1 

38 

GTR216 

GT-60RE- 1 6 

HEAT 

259. 

513. 

1013. 

390. 

341 . 

100. 

259. 

-757. 

1272. DISTILLA 

514. 

0 

0.34 

0.27 

0.48 

39 

GTRW08 

GT-85RE-08 

POWR 

259. 

119. 

282. 

78. 

99. 

29. 

626. 

0 . 

908. DISTILLA 

908. 

0 

0. 16 

0.11 

0.67 | 

39 

GTRW08 

GT-85RE-08 

HEAT 

259. 

595. 

1406. 

390. 

494. 

145. 

259. 

- 1 233 . 

1665. DISTILLA 

432. 

0 

0.30 

0.30 

0.37 I 

40 

GTRW12 

GT-85RE- 1 2 

POWR 

259. 

128. 

272. 

77. 

99. 

29. 

627. 

0 . 

899. DISTILLA 

899. 

0 

0.17 

0 . 1 1 

0.68 

40 

GTRW12 

GT-65RE- 1 2 

HEAT 

259. 

648. 

1376. 

390. 

501 . 

147. 

259. 

-1256. 

1635. DISTILLA 

379. 

0 

0.32 

0.31 

0.37 







Honeywell page printins system- puas-oi 
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DATE 06/06/79 GENERAL ELECTRIC COMPANY PAGE 65 

COGENERATION TECHNOLOGY ALTERNATIVES STUDY 

I&SE PEO ADV DESIGN ENGR REPORT 5. 1 

**FUEL ENERGY SAVED BY PROCESS AND ECS** 


INDUSTRY 26214 MW 29.00 PROCESS MILLIONS BTU/HR 610.0 PROCESS TEMPCF) 366. PRODUCT UNBLEACHED-K HOURS PER YEAR 8400. 



UTILITY FUEL 

COAL 

WASTE 

FUEL 

COGEN 

POWER TO HEAT RATIO 0.162 

WASTE FUEL EOV BTU* 10**6= 259. HOT 

COGEN COGEN COGEN AUX UTILIT TOTAL SITE 

WATER BTU*1 0**6 
NET* FAIL 

= 0 
FESR 

POWER HEAT 





FUEL- 

SAVED= 

FUEL 

PROCES 

PROCES 

MW 

PROCES 

FUEL 

FUEL FUEL 

TOTAL* 



FACTR 

FACTR 





USED 

NO -NET 

USED 

HEAT 

POWER 

ELECT 

BO I LR 

USED 

SITE USED 

UTILIT 









1 0**6 

10**6 

10**6 

10**6 

10**6 


10**6 

10**6 

10**6 

10**6 









BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 


BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 





41 

GTRW16 

GT-85RE- 1 6 

POWR 

259. 

130. 

277. 

83. 

99. 

29. 

620. 

0 . 

897. DISTI LLA 

897. 

0 

0. 17 

0 . 1 ! 

0.68 

41 

0TRW16 

GT-85RE-16 

HEAT 

259. 

609. 

1297. 

390. 

463. 

136. 

259. 

-1138. 

1556. DISTI LLA 

418. 

0 

0.32 

0.30 

0.39 

42 

QTR308 

GT-60RE-08 

POWR 

259. 

110. 

319. 

102. 

99. 

29. 

597. 

0 . 

916. DISTI LLA 

916. 

0 

0. 14 

0.11 

“0.67 

42 

GTR308 

GT-60RE-08 

HEAT 

259. 

421 . 

1216. 

390. 

377. 

110. 

259. 

-869. 

1475. DISTI LLA 

606. 

0 

0.26 

0.26 

0.41 

43 

GTR312 

GT-60RE- 1 2 

POWR 

259. 

133. 

289. 

96. 

99. 

29. 

605.. 

0 . 

894. DISTI LLA 

694. 

0 

0. 17 

0 . 1 1 

0.68 

43 

GTR312 

GT-60RE-12 

HEAT 

259. 

540. 

1177. 

390. 

402. 

118. 

259. 

-948. 

1435. DISTI LLA 

487, 

0 

0.31 

0.28 

0.42 

44 

GTR316 

GT-60RE- 1 6 

POWR 

259. 

132. 

292. 

97. 

99. 

29. 

603. 

0 . 

895. D I ST I LLA 

695. 

0 

0.17 

0.11 

0.68 

44 

GTR316 

GT-60RE-16 

HEAT 

259. 

528. 

1169. 

390. 

396. 

116. 

259. 

-929. 

1427. DISTI LLA 

499. 

0 

0.31 

0.28 

0.43 

45 

FCPADS 

FUEL-CL-PH 

POWR 

259. 

501 . 

260. 

44. 

99. 

29. 

' 666. 

0 . 

928. DISTI LLA 

926. 

0 

0.13 

0 . 1 1 

0.66 

45 

FCPADS 

FUEL-CL-PH 

HEAT 

259. 

889. 

2294. 

390. 

872. 

255. 

259. 

-2415. 

2553. DISTI LLA 

138. 

0 

0.28 

0,34 

0.24 

46 

FCMCDS 

FUEL-CL-MO 

POWR 

259, 

135. 

240. 

56, 

99. 

29. 

652. 

0 . 

892. DISTI LLA 

892. 

6 

0.18 

0.11 

0.68 

46 

FCMCDS 

FUEL-CL-MQ 

HEAT 

259. 

940. 

1674. 

390. 

690. 

202. 

259. 

-1846. 

1933. DISTI LLA 

87. 

0 

0.36 

0.36 

0.32 


DATE 06/06/79 GENERAL ELECTRIC COMPANY PAGE 66 

COGENERATION TECHNOLOGY ALTERNATIVES STUDY 

I &SE PEO ADV DESIGN ENOR REPORT 5. 1 

**FUEL ENERGY SAVED BY PROCESS AND ECS** 

INDUSTRY 26216 MW 20.00 PROCESS MILLIONS BTU/HR 307.0 PROCESS TEMPI F) 366. PRODUCT NEUT-SU-SCHE HOURS PER YEAR 8400. 


POWER TO HEAT RATIO 0.222 

UTILITY FUEL COAL WASTE FUEL EQV BTU* 10**6= 0. HOT WATER BTU*1 0**6= 0. 






WASTE 

FUEL 

COGEN 

COGEN 

COGEN 

COGEN 

AUX 

UTILIT 

TOTAL SITE 

NET* 

FAIL 

FESR 

POWER 

HEAT 





FUEL 

SAVED* 

FUEL 

PROCES 

PROCES 

MW 

PROCES 

FUEL 

FUEL FUEL 

TOTAL+ 



FACTR 

FACTR 





USED 

NO -NET 

USED 

HEAT 

POWER 

ELECT 

BO I LR 

USED 

S I TE USED 

UTILIT 









1 0**6 

1 0**6 

10**6 

10**6 

10**6 


10**6 

10**6 

10**6 

10**6 









BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 


BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 





0 

ONOCGN 

NO COG 

a N 

0. 

0 . 

0 . 

0 . 

0 . 

0. 

361 . 

213. 

361 .COAL-FGD 

574. 

0 

0. 

0 . 12 

0.53 

1 

STM141 

STM-TURB-1 

POWR 

0 . 

96. 

479. 

339. 

68 . 

20 . 

-37. 

0 . 

479. RESIDUAL 

479. 

0 

0.17 

0. 14 

0.64 

1 

STM141 

STM-TURB-1 

HEAT 

0 . 

121 . 

434. 

307. 

62. 

18. 

0 . 

20 . 

434. RESIDUAL 

454. 

0 

0.21 

0. 14 

0.68 I 1 

1 

STM141 

STM-TURB-1. 

POWR 

0 . 

96. 

479. 

339. 

68 . 

20 . 

-37. 

0. 

479. COAL-FGD 

479. 

0 

0.17 

0. 14 

0.64 

1 

STM141 

STM-TURB-1 

HEAT 

0. 

121 . 

434. 

307. 

62. 

18. 

0. 

20 . 

434. COAL-FGD 

454. 

0 

0.21 

0. 14 

0.68 

1 

STM141 

STM-TURB-1 

POWR 

0. 

96. 

479. 

339. 

63. 

20 . 

-37. 

0. 

479. COAL- AFB 

479. 

0 

0. 17 

0. 14 

0.64 

1 

STM141 

STM-TURB-1 

HEAT 

0. 

121 . 

434. 

307. 

62. 

18. 

0. 

20 . 

434 . COAL-AFB 

454. 

0 

0.21 

0. 14 

0.68 

2 

STM088 

STM-TURB -8 

POWR 

0. 

-58. 

633. 

470. 

68 . 

20 . 

-191 . 

0. 

633. RESIDUAL 

633. 

0 

- 0.10 

0.11 

0.49 

2 

STM088 

STM-TURB -8 

HEAT 

0. 

87. 

414. 

307. 

45. 

13. 

0. 

74. 

414. RESIDUAL 

487. 

0 

0 . 15 

0.09 

0.63 

2 

STM088 

STM-TURB -8 

POWR 

0. 

-58. 

633. 

470. 

68 . 

20 . 

-191 . 

0. 

633. COAL-FGD 

633. 

0 

- 0.10 

0.11 

0.49 

2 

STM088 

STM-TURB -8 

HEAT 

0. 

87. 

414. 

307. 

45. 

13. 

0. 

74. 

414. COAL-FGD 

487. 

0 

0.15 

0.09 

0.63 

2 

STM088 

STM-TURB -8 

POWR 

0. 

-58. 

633. 

470. 

68 . 

20 . 

-191 . 

0. 

633. COAL-AFB 

633. 

0 

- 0.10 

0.11 

0.49 

2 

STM088 

STM-TURB -8 

HEAT 

0. 

87, 

414. 

307. 

45. 

13. 

0. 

74. 

414. COAL-AFB 

487. 

0 

0. 15 

0.09 

0.63 

3 

PFBSTM 

PFB-STMTB- 

POWR 

0. 

130. 

326. 

207. 

68 . 

20 . 

118. 

0. 

444 . COAL-PFB 

444. 

0 

0.23 

0. 15 

0.69 ( 

3 

PFBSTM 

PFB-STMTB- 

HEAT 

0. 

193. 

485. 

307. 

101 . 

30. 

0. 

-103. 

485 . COAL-PFB 

381 . 

0 

0.29 

0.21 

0.63 

4 

T I STMT 

T! -STMTB-1 

POWR 

0. 

131 . 

264. 

154. 

68 . 

20 . 

179. 

0. 

444. RES I DUAL 

444. 

0 

0.23 

0. 15 

0.69 I 

4 

T I STMT 

TI -STMTB-1 

HEAT 

0 . 

260. 

525. 

307. 

136. 

40. 

0. 

-21 1 . 

525. RESIDUAL 

314. 

0 

0.33 

0.26 

0.58 I 

4 

T I STMT 

Tt -STMTB-1 

POWR 

0. 

131 . 

264. 

154. 

68 . 

20 . 

179. 

0. 

444 . COAL 

444. 

0 

0.23 

0. 15 

0.69 | 

4 

T I STMT 

TI -STMTB-1 

HEAT 

0. 

260. 

525. 

307. 

136. 

40. 

0. 

-211 . 

525 . COAL 

314. 

0 

0.33 

0.26 

0.58 

5 

TIHRSG 

THERMIONIC 

POWR 

0. 

89. 

485. 

313. 

68 . 

20 . 

-7. 

0. 

485. RESIDUAL 

485. 

0 

0. 16 

0. 14 

0.63 

5 

TIHRSG 

THERMIONIC 

HEAT 

0. 

95. 

475. 

307. 

67. 

20 . 

0, 

4. 

475. RESIDUAL 

480. 

0 

0. 17 

0. 14 

0.64 

5 

TIHRSG 

THERMIONIC 

POWR 

0. 

89. 

485. 

313. 

68 . 

20 . 

-7. 

0. 

485. COAL 

485. 

0 

0. re 

0. 14 

”0,63 

5 

TIHRSG 

THERMIONIC 

HEAT 

0. 

95. 

475. 

307. 

67. 

20 . 

0. 

4. 

475. COAL 

480. 

0 

0. 17 

0. 14 

0.64 

6 

STIRL 

STIRLING-1 

POWR 

0. 

94. 

271 . 

129. 

68 . 

20 . 

209. 

0. 

480. DISTILLA 

480. 

0 

0. 16 

0. 14 

0.64 

6 

STIRL 

STIRLING 7 I 

HEAT 

0. 

224. 

643. 

307. 

162. 

48. 

0. 

-293. 

643.DISTILLA 

350. 

0 

0.26 

0.25 

'0.48 


HONEYWELL PACE PRINTING SYSTEM— Pt 135 — 02 


C 


DATE 06/06/79 GENERAL ELECTRIC COMPANY PAGE 67 

COGENERATION TECHNOLOGY ALTERNATIVES STUDY 

18SE PEO ADV DESIGN ENGR REPORT 5. 1 

**FUEL ENERGY SAVED BY PROCESS AND ECS** 

INDUSTRY 26216 MW 20.00 PROCESS MILLIONS BTU/HR 907.0 PROCESS TEMPCF) 366. PRODUCT NEUT-SU-SCHE HOURS PER YEAR 8400. 

I 

POWER TO HEAT RATIO 0.222 L 

UTILITY FUEL COAL WASTE FUEL EQV BTU*10**6= 0. HOT WATER BTU*10**6= O. 1 






WASTE 

FUEL 

COGEN 

COGEN 

COGEN 

COGEN 

AUX 

UTILIT 

TOTAL SITE 

NET* 

FAIL 

FESR 

POWER 

HEAT 





FUEL 

SAVED* 

FUEL 

PROCES 

PROCES 

MW 

PROCES 

FUEL 

FUEL FUEL 

TOTAL* 



FACTR 

FACTR 





USED 

NO -NET 

USED 

HEAT 

POWER 

ELECT 

BOILR 

USED 

SITE USED 

UTILIT 









1 0**6 

10**6 

1 0**6 

10**6 

10**6 


10**6 

10**6 

10**6 

10**6 









BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 


BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 





6 

STIRL 

STIRLING-1 

POWR 

0. 

94. 

271 . 

129. 

68. 

20. 

209. 

0. 

480. RES I DUAL 

480. 

0 

0, 16 

0.14 

0.64 

6 

STIRL 

STIRLING-1 

HEAT 

0. 

224. 

643. 

307. 

162. 

48. 

0. 

-293. 

643. RES I DUAL 

350. 

0 

0.26 

0.25 

0.48 

6 

STIRL 

STIRLING-1 

POWR 

0. 

94. 

271 . 

129. 

68. 

20. 

209. 

0. 

480. COAL 

460. 

0 

0. 16 

0. 14 

0.64 

6 

STIRL 

STIRLING-1 

HEAT 

0 . 

224. 

643. 

307. 

162. 

48. 

0. 

-293. 

643. COAL 

350. 

0 

0.26 

0.25 

0.48 

7 

HEGT85 

HELIUM-GT- 

POWR 

0. 

30. 

213. 

25. 

68. 

20. 

332. 

0. 

544 . COAL-AFB 

544. 

10 

0.05 

0. 13 

0.56 

7 

HEGT85 

HELIUM-GT- 

HEAT 

0. 

369. 

2597. 

307. 

634. 

244. 

0. 

-2391 . 

2597. COAL -AFB 

205. 

0 

0. 12 

0.32 

0.12 

8 

HEGT60 

HELIUM-GT- 

POWR 

0. 

40. 

263. 

77. 

68. 

20. 

271 . 

0. 

535. COAL-AFB 

535. 

10 

0.07 

0. 13 

0.57 

8 

HEGT60 

HELIUM-GT- 

HEAT 

0. 

160. 

1056. 

307. 

274. 

80. 

0. 

-642. 

1056. COAL-AFB 

415. 

0 

0. 13 

0.26 

0.29 

9 

HEGTOO 

HELIUM-GT- 

POWR 

0 . 

48. 

388. 

189. 

68. 

20. 

138. 

0 . 

526. COAL-AFB 

526, 

10 

0.08 

0. 13 

0.58 

9 

HEGTOO 

HELIUM-GT- 

HEAT 

0. 

78. 

629. 

307. 

111. 

32. 

0. 

-132. 

629. COAL-AFB 

496. 

10 

0. 1 1 

0.18 

0.49 

» 

10 

FCMCCL 

FUEL-CL-MO 

POWR 

0. 

114. 

224. 

106. 

68. 

20. 

236. 

0 . 

461 . COAL 

461 . 

10 

0.20 

0. 15 

0.67 „ 

10 

FCMCCL 

FUEL -CL -MO 

HEAT 

0 . 

329. 

649. 

307. 

197. 

58. 

0 . 

-403. 

649. COAL 

246. 

10 

0.34 

0.30 

0.47 1 

| 

1 1 

FCSTCL 

FUEL-CL-ST 

POWR 

0 . 

118. 

178. 

71 . 

68. 

20. 

278. 

0 . 

456. COAL 

456. 

10 

0.21 

0.15 

0.67 

1 1 

FCSTCL 

FUEL-CL-ST 

HEAT 

0 . 

514. 

775. 

307. 

297. 

87. 

0 . 

-715. 

775. COAL 

60, 

10 

0.40 

0.38 

0.40 

12 

I GGTST 

INT-GAS-GT 

POWR 

0 . 

94. 

239. 

102. 

68. 

20. 

242. 

0 . 

481 .COAL 

481 . 

10 

0..16 

0, 14 

0.64 

12 

I GGTST 

INT-GAS-GT 

HEAT 

0 . 

283. 

723. 

307. 

206. 

60. 

0 . 

-431 . 

723 . COAL 

292. 

10 

0.28 

0.29 

0.42 

13 

GTSOAR 

GT-HRSG- 1 0 

POWR 

0 . 

95. 

235. 

100. 

68. 

20. 

244. 

0 . 

479. RES! DUAL 

479. 

O 

0. 17 

0. 14 

0.64 

13 

GTSOAR 

GT-HRSG- 1 0 

HEAT 

0 . 

293. 

724. 

307. 

210. 

62. 

0 . 

-443. 

724. RES I DUAL 

281 . 

0 

0.29 

0.29 

0.42 

14 

GTAC08 

GT-HRSG -08 

POWR 

0 . 

1 14. 

253. 

130. 

68. 

20. 

208. 

0 . 

461 .RESIDUAL 

461 . 

0 

0.20 

o7T5~ 

0.67 

14 

GTAC08 

GT-HRSG-08 

HEAT 

0 . 

268. 

597. 

307. 

161 . 

47. 

0 . 

-290. 

597. RESIDUAL 

306. 

0 

0.31 

0.27 

0.51 

15 

GTAC12 

GT-HRSG- 12 

POWR 

0 . 

112. 

224. 

104. 

68. 

20. 

239. 

0 . 

463. RESIDUAL 

463. 

0 

0.19 

0.15 

0.66 

15 

GTAC12 

GT-HRSG- 12 

HEAT 

0 . 

330. 

661 . 

307. 

202. 

59. 

0 . 

-417. 

661 .RESIDUAL 

244. 

0 

0.33 

0.31 

0.46 

16 

GTAC16 

GT-HRSG- 16 

POWR 

0 . 

109. 

21 1 . 

91 . 

68. 

20. 

254. 

0 . 

465, RESIDUAL 

465. 

0 

0.19 

0. 15 

0.66 

16 

GTAC16 

GT-HRSG- 16 

HEAT 

0 . 

368. 

710. 

307. 

229. 

67. 

0 . 

-503. 

710. RES! DUAL 

207. 

0 

0.34 

0.32 

CL43 

17 

GTWC16 

GT-HRSG- 16 

POWR 

0 . 

100. 

217. 

88. 

68. 

20. 

258. 

0 . 

475. RES! DUAL 

475. 

0 

0. 17 

0. 14 

0.65 

17 

GTWC16 

GT-HRSG- 1 6 

HEAT 

0 . 

349. 

759. 

307. 

239. 

70. 

0 . 

-534. 

759. RESIDUAL 

225. 

0 

0.32 

0.32 

0.40 

i 

1 


HONEYWELL PAGE PRINTING SYSTEM— PI 1 8B — 02 



DATE 06/06/79 GENERAL ELECTRIC COMPANY PAGE 66 

COGENERATION TECHNOLOGY ALTERNATIVES STUDY 

I &SE PEO ADV DESIGN ENGR REPORT 5 ■ 1 

**FUEL ENERGY SAVED BY PROCESS AND ECS** 


INDUSTRY 26216 MW 20.00 PROCESS MILLIONS BTU/HR 307.0 PROCESS TEMPI F) 366. PRODUCT NEUT-SU-SCHE HOURS PER YEAR 8400. 


POWER TO HEAT RATIO 0.222 

UTILITY FUEL COAL WASTE FUEL EQV BTU*10**6= 0. HOT WATER BTU* 10**6= 0. 






waste: 

FUEL 

COGEN 

COGEN 

COGEN 

COGEN 

AUX 

UTILIT 

TOTAL SITE 

NET= 

FAIL 

FESR 

POWER 

HEAT 





FUEL 

SAVED= 

FUEL 

PROCES 

PROCES 

MW 

PROCES 

FUEL 

FUEL FUEL 

TOTAL+ 



FACTR 

FACTR 





USED 

NO -NET 

USED 

HEAT 

POWER 

ELECT 

BOILR 

USED 

SITE USED 

UTILIT 









10**6 

10**6 

1 0* *6 

10**6 

10**6 


10**6 

10**6 

10**6 

10**6 









BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 


BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 





16 

CC1626 

GTST- 16/26 

POWR 

0. 

98. 

181 . 

56. 

68. 

20. 

295. 

0. 

476. RESIDUAL 

476. 

0 

0. 17 

0. 14 

0.64 

16 

CC1626 

GTST- 16/26 

HEAT 

0. 

540. 

991 . 

307. 

374. 

110. 

0. 

-956. 

991 .RESIDUAL 

35. 

0 

0.35 

0.38 

0.31 

19 

CC1 622 

GTST- 16/22 

POWR 

0. 

103. 

183. 

62. 

68. 

20. 

288. 

0. 

471 .RESIDUAL 

471 . 

10 

0.18 

0. 14 

0.65 

19 

CC1622 

GTST- 16/22 

HEAT 

0. 

509. 

904. 

307. 

337. 

99. 

0. 

-839. 

904. RES I DUAL 

65. 

0 

0.36 

0.37 

0.34 

20 

CC1222 

GTST- 12/22 

POWR 

0. 

104. 

183. 

63. 

68. 

20. 

288. 

0. 

470. RESIDUAL 

470. 

0 

0. 18 

0.15 

0.65 

20 

CC1222 

GTST- 12/22 

HEAT 

0. 

512. 

896. 

307. 

335. 

98. 

0. 

-833. 

896. RESIDUAL 

63. 

0 

0.36 

0.37 

0.34 

21 

CC0622 

GTST-08/22 

POWR 

0. 

112. 

194. 

79. 

68. 

20. 

269. 

0. 

463. RESIDUAL 

463. 

0 

0. 19 

0. 15 

0.66 

21 

CC0822 

GTST -08/ 22 

HEAT 

0. 

436. 

757. 

307. 

266. 

78. 

0. 

-619. 

757. RESIDUAL 

139. 

0 

0.37 

0.35 

_0..41 

22 

STIG15 

STIG-15-16 

POWR 

0. 

37. 

179. 

2. 

68. 

20. 

358. 

0. 

538. RESIDUAL 

538. 

10 

0.06 

0. 13 

0.57 

22 

STIG15 

STIG-15-16 

HEAT 

0. 

4363. 

23615. 

307. 

8997. 

2637. 

0, 

-27904 . 

23615. RESIDUAL 

-4288. 

0 

0. 17 

0.38 

0.01 

23 

STIG10 

STIG-10-16 

POWR 

0. 

53. 

190. 

25. 

68. 

20. 

332. 

0. 

522. RESIDUAL 

522. 

0 

0.09 

0.13 

*0.59 

23 

STIG10 

STIG-1 0-1 6 

HEAT 

0. 

644. 

2317. 

307. 

832. 

244. 

0. 

-2387. 

231 7. RESIDUAL 

-70. 

0 

0.22 

0.36 

0. 13 

24 

STIG1S 

STIG-1S-16 

POWR 

0. 

60. 

204. 

43. 

68. 

20. 

311 . 

0. 

514. RESIDUAL 

514. 

0 

0. 10 

0. 13 

0.60 

24 

STIG1S 

STIG-1S-16 

HEAT 

0. 

430. 

1456. 

307. 

488. 

143. 

0. 

-1312. 

1456. RESIDUAL 

144. 

0 

0.23 

0.34 

"0.21 

25 

DEADV3 

DIESEL -ADV 

POWR 

0. 

74. 

184. 

38. 

68. 

20. 

317. 

0. 

501 .RESIDUAL 

501 . 

0 

0. 13 

0. 14 

0.61 

25 

DEADV3 

DIESEL- ADV 

HEAT 

0. 

600. 

1498. 

307. 

556. 

163. 

0. 

-1523. 

1498. RESIDUAL 

-25. 

0 

0.29 

0.37 

0.20 

26 

DEADV2 

DIESEL-ADV 

POWR 

0. 

84. 

184. 

47. 

68. 

20. 

306. 

0. 

490. RESIDUAL 

490. 

1 

0. 15 

0. 14 

0.63 

26 

DEADV2 

DIESEL-ADV 

HEAT 

0. 

554. 

1209. 

307. 

448. 

131 . 

0. 

-1188. 

1209. RESIDUAL 

21 . 

1 

0.31 

0.37 

0.25 

27 

DEADV1 

DIESEL-ADV 

POWR 

0. 

114. 

184. 

72. 

68. 

20. 

277. 

0. 

461 .RESIDUAL 

461 . 

1 

0.20 

0. 15 

0.67 

27 

DEADV1 

DIESEL-ADV 

HEAT 

0. 

486. 

785. 

307. 

291 . 

85. 

0. 

-697. 

785. RESIDUAL 

88. 

1 

0.38 

0.37 

0.39 

28 

DEHTPM 

ADV-DIESEL 

POWR 

0. 

110. 

209. 

89. 

68. 

20. 

256. 

0. 

465. RESIDUAL 

465. 

0 

0. 19 

0. 15 

0.66 

28 

DEHTPM 

ADV-DI ESEL 

HEAT 

0. 

377. 

717. 

307. 

234. 

69. 

0. 

-519. 

717. RESIDUAL 

198. 

0 

0.34 

0.33 

0.43 

29 

DES0A3 

DIESEL-SOA 

POWR 

0. 

62. 

189. 

32. 

68. 

20. 

323. 

0. 

51 2. DISTI LLA 

512. 

0 

0. 11 

0. 13 

0.60 

29 

DES0A3 

DI ESEL-SOA 

HEAT 

0. 

591 . 

1796. 

307. 

648. 

190. 

0. 

-1812. 

1 796. DtSTI LLA 

-17. 

0 

0.25 

0.36 

0. 17 

29 

DES0A3 

DIESEL-SOA 

POWR 

0. 

62. 

189. 

32. 

68. 

20. 

323. 

0 . 

51 2. RESIDUAL 

512. 

0 

0.11 

0. 13 

0.60 

29 

DESOA3 

DIESEL-SOA 

HEAT 

0 . 

591 . 

1796. 

307. 

648. 

190. 

0 . 

-1812. 

1796. RESIDUAL 

-17. 

0 

0.25 

0.36 

0.17 



i 
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DATE 06/06/79 GENERAL ELECTRIC COMPANY PAGE 70 

COGENERATION TECHNOLOGY ALTERNATIVES STUDY 

l&SE PEO ADV DESIGN ENGR REPORT S. 1 

**FUEL ENERGY SAVED BY PROCESS AND ECS** 

INDUSTRY 26216 MW 20.00 PROCESS MILLIONS BTU/HR 307.0 PROCESS TEMPI F) 366. PRODUCT NEUT-SU-SCHE HOURS PER YEAR 8400. 


POWER TO HEAT RATIO 0.222 

UTILITY FUEL COAL WASTE FUEL EOV BTU*10**6= 0. HOT WATER BTU*10**6= O. 






WASTE 

FUEL 

COGEN 

COGEN 

COGEN 

COGEN 

AUX 

UTILIT 

TOTAL SITE 

NET* 

FAIL 

FESR 

POWER 

HEAT 





FUEL 

SAVED= 

FUEL 

PROCES 

PROCES 

MW 

PROCES 

FUEL 

FUEL FUEL 

TOTAL* 



FACTR 

FACTR 





USED 

NO -NET 

USED 

HEAT 

POWER 

ELECT 

BOILR 

USED 

SITE USED 

UTILIT 









10**6 

10**6 

10**6 

10**6 

10**6 


10**6 

10**6 

10**6 

10**6 









BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 


BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 





41 

GTRW16 

GT-85RE-16 

POWR 

0. 

90. 

191 . 

57. 

63. 

20. 

294. 

0.' 

485.DISTILLA 

485. 

0 

0. 16 

0. 14 

0.63 

41 

GTRW18 

GT-85RE-16 

HEAT 


479. 

1021 . 

307. 

365. 

107. 

0 . 

-926. 

1021 .DISTILLA 

95. 

O 

0.32 

0.36 

0.30 

42 

GTR308 

GT-60RE-08 

POWR 

0. 

76. 

220. 

71 . 

68. 

20. 

278. 

0. 

498. DISTILLA 

498. 

0 

0. 13 

0. 14 

0.62 

42 

GTR3C8 

GT-60RE-08 

HEAT 

0. 

331 . 

957. 

307. 

297, 

87. 

0. 

-714. 

957. DISTILLA 

243. 

0 

0.26 

0.31 

0.32 

43 

GTR312 

GT-60RE- 1 2 

POWR 

0. 

92. 

200. 

66. 

68. 

20. 

283. 

0. 

483. DISTILLA 

483. 

C 

O. 16 

0. 14 

0.64 

43 

GTR312 

GT-60RE- 1 2 

HEAT 

0 . 

425. 

926. 

307. 

317. 

93. 

0 . 

-777. 

926. DISTILLA 



0.31 

0.34 

0.33 

44 

GTR316 

GT-60RE- 1 6 

POWR 

0 . 

91 . 

201 . 

67. 

68. 

20. 

282. 

0 . 

483. DISTILLA 



0,16 

0. 14 

0.64 

44 

GTR316 

GT-60RE-16 

HEAT 

0. 

416. 

920. 

307. 

312. 

91 . 

0 . 

-761 . 

920. DISTILLA 



0.31 

0.34 

0.33 

43 

FCPADS 

FUEL-CL-PH 

POWR 

0. 

70. 

180. 

31 . 

68. 

20. 

325. 

0. 

505. DISTILLA 

505. 

0 

0,12 

0.14 

0.61 

45 

FCPADS 

FUEL- CL -PH 

HEAT 

0 . 

' 700. 

1806. 

307. 

686. 

201 . 

O. 

-1931 . 

1806. DISTILLA 

-125. 

0 

0.28 

0.38 

0. 17 

46 

FCMCDS 

FUEL- CL -MO 

POWR 

0. 

93. 

166. 

39. 

68. 

20. 

316. 

0 . 

481 .DISTILLA 

481. 

0 

0. 16 

0. 14 

0.64 

46 

FCMCDS 

FUEL- CL -MO 

HEAT 

0 . 

740. 

1318. 

307. 

543. 

159. 

0 . 

-1483. 

1318. DISTILLA 

-16S, 

0 

0.36 

0.41 

0.23 
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DATE 06/06/79 GENERAL ELECTRIC COMPANY PAGE 71 

COGENERATION TECHNOLOGY ALTERNATIVES STUDY 

I &SE PEO ADV DESIGN ENGR REPORT 5. 1 

**FUEL ENERGY SAVED BY PROCESS AND ECS** 

INDUSTRY 2621 7 MW 31.30 PROCESS MILLIONS BTU/HR 183.0 PROCESS TEMP ( F ) 366. PRODUCT THERMO-MECH- HOURS PER YEAR 8400. 


POWER TO HEAT RATIO 0.584 

UTILITY FUEL COAL WASTE FUEL EQV BTU*10**6= 0. HOT WATER BTU*10**6= 0, 






WASTE 

FUEL 

COGEN 

COGEN 

COGEN 

COGEN 

AUX 

UTILIT 

TOTAL SI TE 

NET* 

FAIL 

FESR 

POWER 

HEAT 





FUEL 

SAVED* 

FUEL 

PROCES 

PROCES 

MW 

PROCES 

FUEL 

FUEL FUEL 

TOTAL+ 



FACTR 

FACTR 





USED 

NO -NET 

USED 

HEAT 

POWER 

ELECT 

BO I LR 

USED 

SITE USED 

UTILIT 









10**6 

1 0**6 

10**6 

10**6 

10**6 


10**6 

10**6 

10**6 

10**6 









BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 


BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 





0 

ONOCGN 

NO COG 

O N 

0. 

0. 

0. 

0. 

0. 

0. 

215. 

334 . 

215. COAL -FGD 

549. 

0 

0. 

0.19 

0 * 33 

1 

STM141 

STM-TURB- 1 

POWR 

0. 

-262. 

811 . 

583. 

107. 

31 . 

-470. 

0. 

81 1 .RESIDUAL 

81 1 . 

0 

-0.48 

0. 13 

0.23 

1 

STM141 

STM-TURB-1 

HEAT 

0. 

65. 

255. 

183. 

34. 

10. 

0. 

229. 

255. RESIDUAL 

484. 

0 

0.12 

0.07 

0.38 

1 

STM141 

STM-TURB- 1 

POWR 

0. 

-262. 

811. 

583. 

107. 

31 . 

-470. 

0. 

81 1 . COAL-FGD 

811. 

0 

-0.48 

0. 13 

0.23 

1 

STM141 

STM-TURB-1 

HEAT 

0. 

65. 

255. 

183. 

34. 

10. 

0. 

229. 

255. COAL-FQD 

484. 

0 

0. 12 

0.07 

0.38 

1 

STM141 

STM-TURB - 1 

POWR 

0. 

-262. 

811. 

583. 

107. 

31 . 

-470. 

0. 

811. COAL-AFB 

811 . 

0 

-0.48 

0. 13 

0.23 

1 

STM141 

STM-TURB-1 

HEAT 

0. 

65. 

255. 

183. 

34. 

10. 

0. 

229. 

255. COAL-AFB 

484. 

0 

0. 12 

0.07 

0.38 

2 

STM088 

STM-TURB-8 

POWR 

0. 

-555. 

1104. 

832. 

107. 

31 . 

-763. 

0. 

11 04. RES I DUAL 

1104. 

0 

-1 .01 

0.10 

0. 17 

2 

STM088 

STM-TURB-8 

HEAT 

0. 

46. 

243. 

183. 

23. 

7. 

0. 

260. 

243. RESIDUAL 

503. 

0 

0.08 

0.05 

0.36 

2 

STM088 

STM-TURB-8 

POWR 

0. 

-555. 

1104. 

832. 

107. 

31 . 

-763. 

0. 

1 104. COAL-FGD 

1 104. 

0 

-1.01 

0. 10 

0.17 

2 

STM088 

STM-TURB-8 

HEAT 

0. 

46. 

243. 

183. 

23. 

7. 

0. 

260. 

243. COAL-FGD 

503. 

0 

0.08 

0.05 

0.36 

2 

STM088 

STM-TURB-8 

POWR 

0. 

-555. 

1104. 

832. 

107. 

31 . 

-763. 

0. 

1104. COAL-AFB 

1104. 

0 

-1.01 

0.10 

0.17 i 
0.36 1* 

2 

STM088 

STM-TURB-8 

HEAT 

0. 

46. 

243. 

183. 

23. 

7. 

0. 

260. 

243. COAL-AFB 

503. 

0 

0.08 

0.05 

3 

PFBSTM 

PFB-STMTB- 

POWR 

0. 

14. 

535. 

344. 

107. 

31 . 

-189. 

0. 

535. COAL-PFB 

535. 

0 

0.02 

0.20 

0.34 

3 

PFBSTM 

PFB-STMTB- 

HEAT 

0. 

108. 

285. 

183. 

57. 

17. 

0. 

156. 

285. COAL- PFB 

441 . 

0 

0.20 

0.13 

0.41 

4 

T I STMT 

T! -STMTB-1 

POWR 

0. 

121 . 

429. 

254. 

107. 

31 . 

-84. 

0. 

429. RESIDUAL 

429. 

0 

0.22 

0.25 

0.43 

4 

T I STMT 

TI -STMTB-1 

HEAT 

0. 

147. 

308. 

183. 

77. 

23. 

0. 

94. 

308. RESIDUAL 

402. 

0 

0.27 

0.19 

0.46 

4 

T I STMT 

TI -STMTB-1 

POWR 

0. 

121 . 

429. 

254. 

107. 

31 . 

-84. 

0. 

429. COAL 

429. 

0 

0.22 

0.25 

0.43 

4 

T I STMT 

TI -STMTB-1 

HEAT 

0. 

147. 

308. 

183. 

77. 

23. 

0. 

94. 

308. COAL 

402. 

0 

0.27 

0.19 

0.46 

5 

TIHRSG 

THERMIONIC 

POWR 

0. 

-210. 

759. 

490. 

.107. 

31 . 

-361 . 

0. 

759. RESIDUAL 

759, 

0 

-0.38 

0.14 

0.24 

* 

TIHRSG 

THERMIONIC 

HEAT 

0. 

57. 

283. 

183. 

40. 

12. 

0. 

209. 

283. RESIDUAL 

493.. 

0 

0.10 

0.08 

0,37 

5 

TIHRSG 

THERMIONIC 

POWR 

0. 

-210. 

759. 

490. 

107. 

31 . 

-361 . 

0. 

759. COAL 

759. 

0 

-0.38 

0. 14 

0.24 

5 

TIHRSG 

THERMIONIC 

HEAT 

0. 

57. 

283. 

183. 

40. 

12. 

0. 

209. 

283. COAL 

493. 

0 

0. 10 

0.08 

0.37 

6 

ST I RL 

ST I RUNG- 1 

POWR 

0. 

125. 

424. 

202. 

107. 

31 . 

-23. 

0. 

424.DISTILLA 

424. 

0 

0.23 

0.25 

0.43 

6 

STIRL 

STIRLING-1 

HEAT 

0 . 

134. 

384. 

183. 

97. 

28. 

0. 

32. 

384. DISTI LLA 

415. 

0 

0.24 

0.23 

0.44 


11 
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**FUEL ENERGY SAVED BY PROCESS AND ECS** 

INDUSTRY 26217 MW 31.30 PROCESS MILLIONS BTU/HR 183.0 PROCESS TEMP(F) 366. PRODUCT THERMO-MECH- HOURS PER YEAR 8400. 


UTILITY FUEL 


COAL 


POWER TO HEAT RATIO 0.584 

WASTE FUEL EQV BTU* 10**6* 


HOT WATER BTU* 10**6= 






WASTE 

FUEL 

COGEN 

COGEN 

COGEN 

COGEN 

AUX 

UTIL! T 

TOTAL SITE 

NET* 

FAIL 

FESR 

POWER HEAT 





FUEL 
USED 
1 0**6 
BTU/HR 

SAVED* 

NO-NET 

10**6 

BTU/HR 

FUEL 

USED 

10**6 

BTU/HR 

PROCES 

HEAT 

10**6 

BTU/HR 

PROCES 

POWER 

10**6 

BTU/HR 

MW 

ELECT 

PROCES 

B01LR 

10**6 

BTU/HR 

FUEL 

USED 

10**6 

BTU/HR 

FUEL FUEL 

SITE USED 

10**6 
BTU/HR 

TOTAL* 

UTILIT 

10**6 

BTU/HR 



FACTR FACTR 

6 

STIRL 

STIRLING-1 

POWR 

0. 

125. 

424. 

202. 

107. 

31 . 

-23. 

0. 

424. RESIDUAL 

424. 

0 

0.23 

0.25 

0.43 

6 

STIRL 

STIRLING-1 

HEAT 

0. 

134. 

384. 

183. 

97. 

28. 

0. 

32. 

384 . REST DUAL 

415. 

0 

0.24 

0.23 

0.44 

6 

STIRL 

STIRLING-1 

POWR 

0 . 

125. 

424. 

202. 

107. 

31 . 

-23. 

0. 

424 . COAL 

424. 

0 

0.23 

0.25 

0,43 

6 

STIRL 

STIRLING-1 

HEAT 

0. 

134. 

384. 

183. 

97. 

28. 

0. 

32. 

384 . COAL 

415. 

0 

0.24 

0.23 

0.44 

7 

HEGT85 

HELIUM-GT- 

POWR 

0. 

47. 

333. 

39. 

107. 

31 . 

169. 

0. 

502. . 1L-AFB 

502. 

10 

0.09 

0.21 

0.36 ? 

7 

HEGT85 

HELIUM-GT- 

HEAT 

0. 

220. 

1548. 

183. 

497. 

146. 

0. 

-1219. 

1548. COAL- AFB 

329. 

0 

0.12 

0.32 

0.12 

8 

HEGT60 

HELIUM-GT- 

POWR 

t~ 

62. 

412. 

120. 

107. 

31 . 

74. 

0 . 

487 . COAL-AFB 

487. 

10 

0. 1 1 

0.22 

0.38 

8 

HEGT60 

HELIUM-GT- 

HEAT 

Ci. 

95. 

630. 

183. 

163. 

48. 

0. 

-176. 

630 . COAL-AFB 

454. 

10 

0. 13 

0.26 

0.29 

9 

HEGTOO 

HELIUM-GT- 

POWR 

0. 

-58. 

607. 

296. 

107. 

31 . 

-133. 

0. 

607. COAL-AFB 

607. 

10 

-0.11 

0.18 

0.30 

9 

HEGTOO 

HELIUM-GT- 

HEAT 

o. 

47. 

375. 

183. 

66. 

19. 

0. 

128.. 

375. COAL-AFB 

502. 

io 

0.09 

0.13 

0.36 

10 

FCMCCL 

FUEL-CL-MO 

POWR 

0. 

178. 

351 . 

166. 

107. 

31 . 

20. 

0. 

371 .COAL 

371 , 

10 

0.32 

0.29 

0.49 

10 

FCMCCL 

FUEL-CL-MO 

HEAT 

0. 

196. 

3e7. 

183. 

118. 

34. 

0. 

-34. 

387. COAL 

353. 

10 

0.34 

0.30 

0.47 

11 

FCSTCL 

FUEL-CL-ST 

POWR 

0. 

184. 

283. 

114. 

107. 

31 . 

81 . 

0. 

365. COAL 

365. 

10 

0.34 

0.29 

0.50 

1 1 

FCSTCL 

FUEL -CL- ST 

HEAT 

0 . 

297. 

455. 

183. 

172. 

50. 

0 . 

-203. 

455. COAL 

252. 

10 

0.39 

0.38 

0.40 

12 

IGGTST 

INT-GAS-GT 

POWR 

0. 

145. 

383. 

165. 

107. 

31 . 

21 . 

0. 

404 . COAL 

404. 

10 

0.26 

0.26 

0.45 

12 

IGGTST 

INT-GAS-GT 

HEAT 

0. 

160. 

424. 

183. 

118. 

35. 

0. 

-36. 

424 . COAL 

389. 

10 

0.27 

0.28 

0.43 

13 

QTSOAR 

GT-HRSG- 1 0 

POWR 

0. 

149. 

368. 

156. 

107. 

31 . 

32. 

0. 

400. RESIDUAL 

400. 

0 

0.27 

0.27 

0.46 

13 

GTSOAR 

GT-HRSG-1 0 

HEAT 

0 . 

175. 

432. 

183. 

125. 

37. 

0. 

-57. 

432. RESIDUAL 

374. 

0 

0.29 

0.29 

0 42 

14- 

GTAC08 

GT-HRSG-08 

POWR 

0. 

153. 

396. 

204. 

107. 

31 . 

-24. 

0. 

396. RESIDUAL 

396. 

0 

0.28 

0.27 

0.46 

14 

GTAC08 

GT-HRSG-08 

HEAT 

0. 

160. 

356. 

183. 

96. 

28. 

0. 

34. 

356. RESIDUAL 
\ 

389. 

0 

0.29 

0.25 

0.47 

15 

GTAC12 

GT-HRSG- 12 

POWR 

0. 

175. 

350. 

163. 

107. 

31 . 

24. 

0. 

374. RES! DUAL 

374. 

0 

0.32 

0.29 

0.49 

15 

GTAC12 

GT-HRSG- 12 

HEAT 

0. 

197. 

394. 

183. 

120. 

35. 

0. 

-42. 

394. RESIDUAL 

352. 

0 

0.33 

0.31 

0.46 

16 

GTAC16 

GT-HRSG- 16 

POWR 

0. 

171 . 

331 . 

143. 

107. 

31 . 

47. 

0. 

378. RES I DUAL 

378. 

0 

0.31 

0.28 

0.48 

16 

GTAC16 

GT-HRSG- 16 

HEAT 

0. 

219. 

423. 

183. 

137. 

40. 

0 . 

-93. 

423. RES! DUAL 

330. 

0 

0.34 

0.32 

0.43 

17 

GTWC16 

GT-HRSG- 16 

POWR 

0 . 

156. 

339. 

137. 

107. 

31. 

54. 

0 . 

393. RESIDUAL 

393. 

0 

0.28 

0.27 

0.47 

17 

— 

GTWC16 

GT-HRSG- 16 

HEAT 

0 . 

208. 

452. 

183. 

142. 

42. 

0 . 

-111. 

452. RESIDUAL 

341. 

0 

0.32 

0.32 

0.40 
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I SSE PEG ADV DESIGN ENGR REPORT 5. 1 

**FUEL ENERGY SAVED BY PROCESS AND ECS** 

INDUSTRY 26217 MW 31.30 PROCESS MILLIONS BTU/HR 183.0 PROCESS TEMP(F) 366. PRODUCT THERMO-MECH- HOURS PER YEAR 8400. 

POWER TO HEAT RATIO 0.584 “ 

UTILITY FUEL COAL WASTE FUEL EQV BTU*10**6= O. HOT WATER BTU*10**6= O. 






WASTE 

FUEL 

COGEN 

COGEN 

COGEN 

COGEN 

AUX 

UTILIT 

TOTAL SITE 

NET* 

FAIL 

FESR 

POWER HEAT 





FUEL 

SAVED= 

FUEL 

PROCES 

PROCES 

MW 

PROCES 

FUEL 

FUEL FUEL 

TOTAL*- 



FACTR 

FACTR 





USED 

NO -NET 

USED 

HEAT 

POWER 

ELECT 

BOILR 

USED 

SITE USED 

UTILIT 









10**6 

10**6 

10**6 

10**6 

10**6 


10**6 

10**6 

10**6 

10**6 









BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 


BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 





18 

CC1626 

GTST- 16/26 

POWR 

0 . 

153. 

286. 

90. 

107. 

31 . 

109. 

0 . 

396. RESIDUAL 

396. 

0 

0.28 

0.27 

0.46 

18 

CC1626 

GTST- 16/26 

HEAT 


312. 

582. 

183. 

217. 

64. 

0 . 

-344. 

582. RESIDUAL 

237. 

0 

0.35 

0.37 

0.31 

19 

CC1622 

GTST- 16/22 

POWR 

0 . 

161 . 

291 . 

100. 

107. 

31 . 

97. 

0 . 

388. RESIDUAL 

388. 

0 

0.29 

0.28 

0.47 

19 

CC1622 

GTST- 16/22 

HEAT 

0 . 

294. 

531 . 

183. 

195. 

57. 

0 . 

-275. 

531 .RESIDUAL 

255. 

0 

0.36 

0.37 

0.34 

20 

CC1222 

GTST- 12/22 

POWR 

0 . 

163. 

290. 

101 . 

107. 

31 . 

97, 

0 . 

386. RESIDUAL 

366. 

0 

0.30 

0.28 

0.47 

20 

CC1222 

GTST- 12/22 

HEAT 

0 . 

295. 

526. 

183. 

194. 

57. 

0 . 

-272. 

526. RESIDUAL 

254. 

0 

0.36 

0.37 

0.35 

21 

CC0822 

GTST-08/22 

POWR 

0 . 

174. 

309. 

127. 

107. 

31 . 

65. 

0 . 

375, RESIDUAL 

375. 

0 

0.32 

0.28 

0.49 

21 

CC0822 

GTST-08/22 

HEAT 

0 . 

250. 

444. 

183. 

153. 

45. 

0 . 

-146. 

444. RES I DUAL 

299. 

0 

0.36 

0.35 

0.41 

22 

STIG15 

STIG-15-16 

POWR 

0 . 

58. 

280. 

4. 

107. 

31 . 

211 . 

0 . 

491 .RESIDUAL 

491. 

0 

0,11 

0.22 

• 

0.37 

22 

STIG15 

STI G- 15-16 

HEAT 

0 . 

2899. 

14077. 

183. 

5363. 

1572. 

0 .- 

-16427. 

14077. RESIDUAL 

-2350. 

0 

0. 17 

0.38 

0.01 

23 

STIG10 

STIG-10-16 

POWR 

0 . 

83. 

297. 

39. 

107. 

31 . 

169. 

0 . 

466. RESIDUAL 



0. 15 

0,23 

0.39 

23 

STIG10 

STI G- 10-16 

HEAT 

0 . 

384. 

1381 . 

183. 

496. 

145. 

0 . 

-1216. 

1361 .RESIDUAL 



0.22 

0.36 

0, 13 

24 

STIG1S 

STIG-1S-16 

POWR 

0 . 

94. 

319, 

67. 

107. 

31 . 

136. 

0 . 

455. RESIDUAL 



0. 17 

0.23 

0.40 

24 

STIG1S 

STI G-1S- 1 6 

HEAT 

0 . 

257. 

668. 

183. 

291 . 

85. 

0 . 

-576. 

868. RESIDUAL 

293. 

0 

0.23 

C. 34 

0.21 

25 

DEADV3 

OIESEL-ADV 

POWR 

0 . 

115. 

288. 

59, 

107. 

31 . 

146. 

0 . 

434. RESIDUAL 

434. 

0 

0.21 

0.25 

0.42 

25 

DEADV3 

DIESEL- ADV 

HEAT 

0 . 

358. 

893. 

183. 

331 . 

97, 

0 . 

-701. 

893. RESIDUAL 

191 . 

0 

0.29 

0.37 

0.20 


26 

DEADV2 

DIESEL -ADV 

POWR 

0. 

132. 

288. 

73. 

107. 

31 . 

129. 

0. 

41 7. REST DUAL 

417. 

1 

0.24 

0 26 

0.44 

26 

DEADV2 

DIESEL-ADV 

HEAT 

0. 

330. 

720. 

183. 

267. 

78. 

0. 

-502. 

720. RESI DUAL 

219. 

1 

0.31 

0.37 

0.25 j 

27 

DEADV1 

DIESEL- ADV 

POWR 

0. 

178. 

288. 

113. 

107. 

31 . 

83. 

0. 

371 .RESIDUAL 

371 . 

1 

0.32 

0.29 

0.49 

27 

DEADV1 

DIESEL-ADV 

HEAT 

0. 

290. 

468. 

183. 

174. 

51 . 

0. 

-209 

468. RESIDUAL 

259. 

1 

0.38 

0.37 

0.39 

28 

DEHTPM 

ADV-CT ESEL 

POWR 


172. 

327. 

140. 

107. 

31 . 

51 . 

0. 

377. RESI DUAL 

377. 

0 

0.31 

0.28 

0.49 

28 

DEHTPM 

ADV-UIESEL 

HEAT 

0. 

225. 

427. 

183. 

140. 

41 . 

0. 

-103. 

427. RES I DUAL 

324, 

0 

0.34 

0.33 

0.43 

29 

DESOA3 

D1ESEL-S0A 

POWR 

0. 

97. 

296. 

51 . 

107. 

31 . 

156. 

0. 

452. OISTI LLA 

452. 

0 

0. 18 

0.24 

0.41 

29 

DES0A3 

DIESEL-SOA 

HEAT 

0. 

352. 

1070. 

183. 

386. 

113. 

0. 

-874. 

1 070. D I ST I LLA 

197. 

0 

0.25 

0.36 

0. 17 

29 

DES0A3 

01 ESEL-SOA 

POWR 

0. 

97. 

296. 

51 . 

107. 

31 . 

156. 

0. 

452. RESI DUAL 

452. 

0 

0,18 

0.24 

0.41 

29 

DES0A3 

DIESEL-SOA 

HEAT 

0. 

352. 

1070. 

183. 

366. 

113. 

0. 

-874. 

1070. RESI DUAL 

197. 

0 

0.25 

0.36 

0. J7 


J 
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**FUEL ENERGY SAVED BY PROCESS AND ECS** 


INDUSTRY 26217 MW 31.30 PROCESS MILLIONS BTU/HR 183.0 PROCESS TEMPCF) 366. PRODUCT THERMO-MECH- HOURS PER YEAR 6400. 


POWER TO HEAT RATIO 0.584 

UTILITY FUEL COAL WASTE FUEL EQV BTU*10**6= 0. HOT WATER 6TU* 10**6= O. 






WASTE 

FUEL 

COGEN 

COGEN 

COGEN 

COGEN 

AUX 

UTILIT 

TOTAL SITE 

NET* 

FAIL 

FESR 

POWER HEAT 





FUEL 

SAVE0= 

FUEL 

PROCES 

PROCES 

MW 

PROCES 

FUEL 

FUEL FUEL 

TOTAL* 



FACTR 

FACTR 





USED 

NO -NET 

USED 

HEAT 

POWER 

ELECT 

BOILR 

USED 

SITE USED 

UTILIT 









10**6 

10**6 

10**6 

10**6 

10**6 


10**6 

10**6 

10**6 

10**6 









BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 


BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 





30 

DES0A2 

DIESEL-SOA 

POWR 

0 . 

1 14. 

296. 

65. 

107. 

31 . 

139. 

0 . 

435 . DISTI LLA 

435. 

1 

0.21 

0.25 

0.42 

30 

DES0A2 

DIESEL-SOA 

HEAT 

0 . 

322. 

832. 

183. 

300. 

88. 

0 . 

-605. 

832, DISTI LLA 

227. 

1 

0.28 

0.36 

0.22 

30 

DES0A2 

DIESEL-SOA 

POWR 

0 . 

114. 

296. 

65. 

107. 

31 . 

139. 

0 . 

435. RESIDUAL 

435. 

1 

0,21 

0.25 

0.42 

30 

DES0A2 

DIESEL-SOA 

HEAT 

0 . 

322. 

332. 

183. 

300. 

88. 

0 . 

-605, 

832. RESIDUAL 

227. 

1 

0.28 

0.36 

0.22 

31 

DES0A1 

DIESEL-SOA 

POWR 

0 . 

177. 

296. 

119. 

107. 

31 . 

76. 

0 . 

372, DISTILLA 

372. 

1 

0.32 

0.29 

0.49 

31 

DES0A1 

DIESEL-SOA 

HEAT 

0 . 

274. 

456. 

183. 

165. 

48. 

0 . 

-181 . 

456. DISTI LLA 

275. 

1 

0.37 

0.36 

0.40 

31 

DES0A1 

DIESEL-SOA 

POWR 

0 . 

177. 

296. 

119. 

107. 

31 . 

76. 

0 . 

372. RESIDUAL 

372. 

1 

0.32 

0.29 

0.49 

31 

DES0A1 

DIESEL-SOA 

HEAT 

0 . 

274. 

456. 

183. 

165. 

48. 

0 . 

-181 . 

456. RESIDUAL 

275. 

1 

0.37 

0.36 

0.40 

32 

GTSOAD 

GT-HRSG- 1 0 

POWR 

0 . 

166. 

366. 

168. 

107. 

31 . 

17. 

0 . 

383. DISTI LLA 

383. 

O 

0.30 

0.28 

0.48 

32 

GTSOAD 

GT-HRSG-10 

HEAT 

0 . 

181 . 

397. 

183. 

116. 

34. 

0 . 

-29. 

397. 01 ST 1 LLA 

369. 

0 

0.31 

0.29 

0.46 

33 

GTRA08 

GT-85RE-08 

POWR 

0 . 

153. 

299. 

101 . 

107. 

31. 

97. 

0 . 

396. DISTILLA 

396. 

0 

0.28 

0.27 

0.46 

33 

GTRA08 

GT-85RE-08 

HEAT 

0 . 

278. 

544. 

183. 

194. 

57. 

0 . 

-273. 

544. DISTI LLA 

271 . 

0 

0.34 

0.36 

0.34 

34 

GTRA12 

GT-85RE-12 

POWR 


157. 

298. 

103. 

107. 

31 . 

94. 

0 . 

392. DISTI LLA 

392. 

0 

0.29 

0.27 

0.47 

34 

GTRA12 

GT-85RE-12 

HEAT 

0 . 

278. 

529. 

183. 

189. 

55. 

0. 

-258. 

529. DISTI LLA 

271 , 

0 

0.3-1 

0.36 

0,35 

35 

GTRA16 

GT-85RE- 1 6 

POWR 

0 . 

158. 

306. 

111 . 

107. 

31 . 

85. 

0 . 

391 .DISTILLA 

39 1 . 

0 

0.29 

0.27 

0.47 

35 

GTRA16 

GT-85RE- 1 6 

HEAT 

0 . 

261 . 

505. 

183. 

176. 

52. 

0 . 

-217. 

505. DISTI LLA 

288. 

0 

0.34 

0.35 

0.36 


£6 

36 

GTR208 

GTR208 

GT-60RE-08 

GT-30RE-08 

POWR 

HEAT 

0. 

0. 

158. 

215. 

334. 

455. 

134. 

183. 

107. 

146. 

31 . 
43. 

57. 

0. 

0. 

-121 . 

391 .DISTILLA 
455. DISTILLA 

391. 

334. 

0 

0 

0.29 

0.32 

0.27 

0.32 

0.47 

0.40 

37 

GTR212 

GT-60RE-12 

POWR 

0. 

157. 

324. 

125. 

107. 

31 . 

68. 

0. 

392. DISTI LLA 

392. 

0 

0.29 

0.27 

0.47 

37 

GTR212 

GT-60RE- 1 2 

HEAT 

0. 

230. 

473. 

183. 

156. 

46. 

0. 

-154. 

473. DISTILLA 

319. 

0 

0.33 

0,33 

0.39 

38 

GTR216 

GT-60RE-16 

POWR 

0. 

160. 

317. 

122. 

107- 

31 . 

72. 

a. 

389. DISTILLA 

389. 

0 

0.29 

0.27 

0.47 


38 

GTR216 

GT-60RE- 1 6 

HEAT 

0. 

241 . 

475. 

183. 

160. 

47. 

0. 

-lev. 

475. DISTI LLA 

308. 

0 

0.34 

0.34 

0.35 

39 

GTRW08 

GT-85RE-08 

POWR 

0. 

129. 

304. 

84. 

107. 

31 . 

116. 

0. 

420. DISTILLA 

420. 

0 

0.23 

0.25 

0.44 

39 

GTRW08 

GT-05RE-08 

HEAT 

o.> 

279. 

660. 

183. 

232. 

68. 

0. 

-390. 

660. DISTILLA 

270. 

0 

0.30 

0.35 

0.28 

40 

GTRW12 

GT-85RE- 1 2 

POWR 

0. 

138. 

293. 

83. 

107. 

31 . 

117. 

0. 

411 .DISTILLA 

411 . 

0 

0.25 

0.26 

0.45 

40 

GTRW12 

GT-85RE- 1 2 

HEAT 

0. 

304. 

646. 

183. 

235. 

69. 

0. 

-401 . 

646. DISTILLA 

245. 

0 

0.32 

0.36 

0.28 














HOKEV WELL PAGE PRINTINS SYSTEM- PI 188-02 


V 


DATE 06/06/79 GENERAL ELECTRIC COMPANY PAGE 75 

COGENERATION TECHNOLOGY ALTERNATIVES STUDY 

I SSE PEO ADV DESIGN ENGR REPORT 5. 1 

**FUEL ENERGY SAVED BY PROCESS AND ECS** 


INDUSTRY 26217 MW 31.30 PROCESS MILLIONS BTU/HR 183.0 PROCESS TEMPCF) 366. PRODUCT THERMG-MECH- HOURS PER YEAR 8400. 



UTILITY FUEL 

COAL 

WASTE 

FUEL 

COGEN 

POWER TO HEAT RATIO 0.584 

WASTE FUEL EQV BTU* 10**6= 0. HOT 

COGEN COGEN COGEN AUX UTILIT TOTAL SITE 

WATER BTU* 10**6 
NET* FAIL 

* 0 
FESR 

POWER 

l 

HEAT 





FUEL 

SAVEO= 

FUEL 

PROCES 

PROCES 

MW 

PROCES 

FUEL 

FUEL FUEL 

TOTAL+ 



FACTR 

FACTR 





USED 

NO -NET 

USED 

HEAT 

POWER 

ELECT 

BO I LR 

USED 

S I TE USED 

UTILIT 




I 





1 0**8 

1 0**6 

10**6 

10**6 

10**6 


10**6 

10**6 

10**6 

10**6 




I 





BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 


BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 




l 

41 

GTRW16 

GT-85RE- 1 6 

POWR 

0. 

140. 

2S9. 

90. 

507. 

31 . 

110. 

0 . 

409.DISTILLA 

409. 

0 

0.26 

0.26 

0.45 

41 

GTRW16 

GT-85RE- 1 6 

HEAT 


286. 

609. 

183. 

217. 

64. 

0. 

-345. 

609. D! ST! LLA 

263. 

0 

0.32 

0.36 

0.30 

42 

GTR308 

GT-60RE-08 

POWR 

0 . 

119. 

345. 

Ill . 

107. 

31 . 

85. 

0. 

430. DISTILLA 

430. 

0 

0.22 

0.25 

0.43 

42 

QTR308 

GT-60RE-08 

HEAT 

0. 

197. 

570. 

183. 

177. 

52. 

0. 

-2T9. 

570 . D I ST I LLA 

352. 

0 

0.26 

0.31 

0.32 

43 

GTR312 

GT-60RE- 1 2 

POWR 

0. 

143. 

312. 

103. 

1 07 . 

31 . 

94. 

0 . 

406. DISTILLA 

406. 

0 

0.26 

0.26 

0.45 

43 

GTR312 

GT-60RE- 1 2 

HEAT 

0. 

253. 

552. 

183. 

189. 

55. 

0 . 

-256. 

552. DISTILLA 

296. 

0 

0.31 

0.34 

0.33 

44 

GTR316 

QT-60RE- 1 6 

POWR 

0. 

142. 

315. 

105. 

107. 

3». 

92. 

0 . 

407. DISTILLA 

407. 

0 

0.26' 

0.26 

0.45 

44 

GTR316 

GT-60RE- 1 6 

HEAT 

0. 

248. 

548. 

183. 

186. 

54. 

0. 

-247. 

548. DISTILLA 

301 . 

0 

0.31 

0.34 

0.33 

45 

FCPADS 

FUEL-CL-PH 

POWR 

0. 

109. 

281 . 

48. 

107. 

31 . 

159, 

0 . 

440. DISTILLA 

440. 

0 

0.20 

0.24 

0.42 

45 

FCPADS 

FUEL-CL-PH 

HEAT 

D. 

417. 

1076. 

183. 

409. 

120. 

0. 

-945. 

1076. DISTILLA 

132. 

0 

0.28 

0.38 

0. 17 

46 

FCMCDS 

FUEL-CL-MO 

POWR 

0. 

146. 

259. 

60. 

107. 

31 . 

144. 

0. 

403. DISTILLA 

403. 

0 

0.27 

0.26 

0.45 | 

46 

FCMCDS 

FUEL-CL-MO 

HEAT 

0. 

441 . 

785. 

183. 

324. 

95. 

0. 

-677. 

785. DISTILLA 

108. 

0 

0.36 

0.41 

0.23 I 






PACK PHINTINC SYSTEM- PHBP-02 


r 

V 


DATE 06/06/79 GENERAL ELECTRIC COMPANY PAGE 76 

COGENERATION TECHNOLOGY ALTERNATIVES STUDY 

ISSE PEO ADV DESIGN ENGR REPORT 5. 1 * 

**FUEL ENERGY SAVED BY PROCESS AND ECS** ——— 

INDUSTRY 26218 MW 15.00 PROCESS MILLIONS BTU/HR 244.0 PROCESS TEMPCF) 366. PRODUCT WASTE-PAPER HOURS PER YEAR 8400. 


POWER TO HEAT RATIO 0.210 

UTILITY FUEL COAL WASTE FUEL EGV BTU*10**6* 0. HOT WATER BTU*10**6= 0. 






WASTE 

FUEL 

COGEN 

COGEN 

COGEN 

COGEN 

AUX 

UT1LIT 

TOTAL SITE 

NET* 

FAIL 

FESR 

POWER 

HEAT 





FUEL 
USED 
1 nixg 
BTU/HR 

SAVED* 
NO -NET 
1 0**6 
BTU/HR 

FUEL 

USED 

10**6 

BTU/HR 

PROcfeS 

HEAT 

10**6 

BTU/HR 

PROCES 

POWER 

10**6 

BTU/HR 

MW 

ELECT 

PROCES 

BOILR 

10**6 

BTU/HR 

FUEL 

USED 

10**6 

BTU/HR 

FUEL FUEL 

SITE USED 

10**6 
BTU/HR 

TOTAL* 

UTILIT 

10**6 

BTU/HR 



FACTR 

FACTR 

0 

ONOCGN 

NO COG 

0 N 

0. 

0. 

0. 

0. 

0. 

0. 

287. 

160. 

287.COAL-FGD 

447. 

0 

0. 

0.11 

0.55 

1 

STM 141 

STM-TURB-1 

POWR 

0. 

73, 

374. 

267. 

51 , 

15. 

-27. 

0. 


374. 

0 

0.16 

0.14 

0.65 

1 

STM 141 

STM-TURB-1 

HEAT 

0. 

91 . 

342. 

244. 

47. 

14, 

0. 

14. 

342. RESIDUAL 

356. 

O 

0.20 

0. 13 

0.69 

1 

STM141 

STM-TURB-1 

POWR 

0. 

73. 

374. 

267. 

51 . 

15. 

-27. 

0. 

374 . COAL-FGD 

374, 

0 

0.16 

0.14 

0.65 

1 

STM141 

STM-TURB-1 

HEAT 


91 . 

342. 

244. 

47. 

14. 

0. 

14. 

342. COAL-FGD 

356. 

0 

0.20 

0.13 

0.69 

1 

STM141 

STM-TURB-1 

POWR 

- 0. 

73. 

374. 

267. 

51 . 

15. 

-27. 

0. 

374. COAL -AFB 

374. 

0 

0.16 

0. 14 

0.65 

1 

STM141 

STM-TURB-1 

HEAT 

0. 

91 . 

342. 

244. 

47. 

14. 

0. 

14. 

342, COAL-AFB 

356. 

0 

0.20 

0, 13 

0.69 

2 

STM088 

STM-TURB-8 

POWR 

0. 

-55. 

502. 

375. 

51 . 

15. 

-155. 

0. 

502. RESIDUAL 

502. 

0 

-0.12 

0.10 

0.49 

2 

STM088 

STM-TURB-8 

HEAT 

0. 

65. 

326. 

2 44, 

33. 

10. 

0. 

56. 

326. RESIDUAL 

382. 

0 

0.15 

0.09 

0.64 

2 

STM088 

STM-TURB-8 

POWR 

0. 

-55. 

502. 

375. 

51 . 

15. 

-155. 

0. 

502. COAL-FGD 

502. 

0 

-0. 12 

0.10 

0.49 

2 

STM088 

STM-TURB-8 

HEAT 

0. 

65. 

326. 

244. 

33. 

10. 

0. 

56. 

326. COAL-FGD 

382. 

o 

0. 15 

0.09 

0.64 

2 

STM088 

STM-TURB-8 

POWR 

0. 

-55. 

502. 

375. 

51 . 

15. 

-155. 

0. 

502. COAL-AFB 

502. 

0 

-0. 12 

0. 10 

0.49 

2 

STMO80 

STM-TURB-6 

HEAT 

0. 

65. 

326. 

244. 

33. 

10. 

0. 

56. 

326. COAL-AFB 

382. 

0 

0.15 

0.09 

0. 64 

3 

PFBSTM 

PFB-STMTB- 

POWR 

0. 

97. 

251 . 

160. 

51 . 

15. 

99. 

0 . 

350. C0AL-PFB 



0.22 

0. IS 

“0.70 

3 

PFBSTM 

PFB-STMTB- 

HEAT 

0. 

148. 

382. 

244. 

78. 

23. 

0. 

-64. 

382. COAL-PFB 


13 

0,28 

0.20 

0.64 

4 

TtSTMT 

TI-STMTB-1 

POWR 

0. 

98. 

202. 

119, 

51. 

15. 

147. 

0. 

349. RESIDUAL 



0.22 

0. 15 

0.70 

4 

TISTMT 

TI-STMTB-1 

HEAT 

0. 

201 . 

414. 

244. 

105. 

31 . 

0. 

-168. 

4 14. RESIDUAL 

* 246. 


0.33 

0.25^ 

0.59 

4 

TtSTMT 

TI-STMTB-1 

POWR 

0. 

98, 

202. 

119. 

51 . 

15. 

147. 

0. 

349. COAL 

349. 

0 

0.22 

0.15 

0.70 

4 

TISTMT TI-STMTB-1 

HEAT 

0 . 

201 . 

414. 

244. 

105. 

31 . 

0 . 

-188. 

414. COAL 

246. 

0 

0-33 

0.25 

0.59 

5 

TIHRSG 

THERMIONIC 

POWR 

0 . 

73. 

364. 

235, 

51 . 

15. 

1 1 . 

0 . 

374. RESIDUAL 

374. 

0 

0.16 

0. 14 

0.65 

5 

TIHRSG 

THERMIONIC 

HEAT 

0 . 

75. 

378. 

244. 

53. 

16. 

0 . 

-6. 

378. RESIDUAL 

372. 

0 

0. 17 

0.14 

0.65 


5 

5 

TIHRSG 

TIHRSG 

THERMIONIC 

THERMIONIC 

POWR 

HEAT 

■a 

73. 

75. 

364. 

378. 

235. 

244. 

51 . 
53. 

15. 

16. 

11 . 
0 . 

0 . 

-6. 

374. COAL 
378. COAL 

374. 

372. 

0 

0 

0. 16 
0.17 

0. 14 
0. 14 

0.65 

0.65 

6 

ST! RL 

STIRLING-1 

POWR 


71 . 

203. 

97. 

51 . 

15. 

173. 

0. 

376.DISTILLA 

376. 

0 

0. 16 

0. 14 

0.65 

6 

STIRL 

STIRL ING-1 

HEAT 

■ 

178. 

51 1 . 

244. 

129. 

38. 

0. 

-243. 

511 .DISTILLA 

269. 

0 

0.26 

0.25 

0.48 


u 

* 

> 

w 

2 

0 ‘ 

I 

i 










DATE 06/06/79 


IgSE PEg ADV DESIGN ENGR 


GENERAL ELECTRIC COMPANY 
COGENERA T ION TECHNOLOGY ALTERNATIVES STUDY 

REPORT S-1 

**r UEL ENERGY SAVED BY PROCESS AND ECS** 


PAGE 77 


1 INDUSTRY 26218 MW 15.00 PROCESS MILLIONS BTU/HR 244.0 PROCESS TEMPCF) 366. PRODUCT WASTE-PAPER HOURS PER YEAR 8400. 


UTILITY FUEL COAL 


POWER TO HEAT RATIO 0.210 

WASTE FUEL EQV BTU*10**6= 0. HOT WATER BTU*10**6= 


WASTE FUEL COGEN COGEN COGEN COGEN 

FUEL SAVED* FUEL PROCES PROCES MW 

USED NO -NET USED HEAT POWER ELECT 

10**6 10**6 10**6 10**6 10**6 

BTU/HR BTU/HR BTU/HR BTU/HR BTU/HR 


AUX UTIL 
PROCES FUEL 
BOILR USED 
10**6 10 **: 


UTILiT TOTAL SITE 
FUEL FUEL FUEL 
USED SITE USED 
10**6 10**6 


BTU/HR BTU/HR BTU/HR 


NET* 

TOTAL* 

UTILIT 

10**6 

BTU/HR 


FESR PO WER BEAT 
FACTR FACTR - 


I 6 STIRL STIRLING-1 POWR 

| 6 STIRL STIRLING-1 HEAT 

6 STIRL STIRLING-1 POWR 

| 6 STIRL STIRLING-1 HEAT 

7 HEGT85 HELIUM-GT- POWR 
7 HEGT85 HELIUM-GT- HEAT 

i 8 HEGT60 HELIUM-GT- POWR 

j 8 HE0T60 HELIUM-GT- HEAT 

! ' 9 HEGTOO HELIUM-GT- POWR 

9 HEGTOO HELIUM-GT- HEAT 

| 10 FCMCCL FUEL-CL-MO POWR 

I 10 FCMCCL FUEL-CL-MO HEAT 


173. 

0. 

0. 

-243. 

376. RESIDUAL 
51 1 .RESIDUAL 

173. 

0. 

0. 

-243. 

376, COAL 
51 1 . COAL 

265. 

0. 

424 . COAL-AFB 

0. 

-1910. 

2064. COAL-AFB 

219. 

0. 

0. 

-520. 

417. COAL-AFB 
840. COAL-AFB 

120. 

O. 

0, 

-115. 

411 .COAL-AFB 
500. COAL-AFB 


362. COAL 
51 5, COAL 


O 0.16 0.14 0.65 

0 0.26 0.25 0.48 

~ 6 0.16 0“ 1 4 0.65 

0 0.26 0.25 0.48 

10 0.05 0.1 2 0. 58 

O 0.12 0.02 0.12 

10 0.07 0.12 0.58 

0 0.13 0.26 O . 29 

10 0.08 0.12 0.59 

10 0.11 0.18 0.49 

To o7T9 57i4 o7s7 - 

10 0.34 ,.0.30 0.47 


11 FCSTCL FUEL-CL-ST P0V1R 

11 FCSTCL FUEL-CL-ST HEAT 

12 IGGTST INT-GAS-GT POWR 

12 1GGTST 1 HT-GAS-GT HEAT 

13 GTSOAR GT-HRSG- 10 POWR 
13 GTSOAR GT-HRSG- 10 HEAT 


359. COAL 
61 1 .COAL 

377, COAL 
570. COAL 

375. RESIDUAL 
575. RES I DUAL 


10 0.16 0.14 

10 0.28 0.28 

0 0.16 0.14 

0 0.29 0.29 


« 14 GTAC08 

GT-HRSG-03 

POWR 

0. 

85 . 

190, 

96. 

51 . 

15, 

172. 

0. 

362, RESIDUAL 

362. 

0 

0.19 

0.14 

0.67 

k 14 GTAC08 

H 

GT-HRSG-08 

HEAT 

0. 

213. 

474. 

244. 

128. 

38. 

0. 

-240. 

474. RESIDUAL 

234. 

0 

0.31 

0.27 

0.51 

22 15 GTAC12 

GT-HRSG- 12 

POWR 

0. 

84. 

168. 

78, 

51 . 

15. 

195. 

0. 

363. RESIDUAL 

363. 

0 

0. 19 

0, 14 

0.67 

OJ 15 GTACta 

GT-HRSG- 12 

HEAT 

0. 

262. 

526. 

244, 

160, 

47, 

0. 

-341 . 

526. RESIDUAL 

185. 

0 

0.33 

0.31 

0.46 

g 16 GTAC16 

GT-HRSG- 16 

POWR 

0. 

82. 

158. 

69, 

51 . 

15. 

206. 

0, 

365. RESIDUAL 

365. 

0 

0,18 

0. 14 

0.67 

? 16 GTACT6 

GT-HRSG- 16 

HEAT 

0, 

292, 

564. 

244. 

182. 

53, 

0. 

-410, 

564. RESIDUAL 

155. 

0 

0.34 

0.32 

0.43 

ft; 

* 17 GTWC16 

GT-HRSG- 16 

POWR 

0. 

75. 

162. 

66, 

51. 

15. 

210. 

0. 

372. RESIDUAL 

372. 

10 

0. 17 

0.14 

0.66 

< 17 GTVC16 

a 

GT-HR3G-16 

HEAT 

0. 

278. 

603. 

244. 

190, 

56. 

0. 

-434. 

603. RESIDUAL 

169. 

0 

0.32 

0.32 

0.40 


DATE 06/06/79 
I&SE PEO ADV DESIGN ENGR 


GENERAL ELECTRIC COMPANY 
COGENERATION TECHNOLOGY ALTERNATIVES STUDY 

REPORT S.1 

**FUEL ENERGY SAVED BY PROCESS AMD ECS** 


PAGE 78 


INDUSTRY 26218 MW 15.00 PROCESS MILLIONS BTU/HR 244.0 PROCESS TEMP ( F ) 366. PRODUCT WASTE-PAPER HOURS PER YEAR 8400. 









POWER TO HEAT RATIO 0.210 







— 


UTILITY FUEL 

COAL 





WASTE FUEL EQV BTU* 10**6= 0. HOT 

WATER BTU* 10**6 

= 0 

• 






WASTE 

FUEL 

COGEN 

COGEN 

COGEN 

COGEN 

AUX 

UTILIT 

TOTAL SITE 

NET* 

FAIL 

FESR 

POWER 

HEAT 





FUEL 

SAVED = 

FUEL 

PROCES 

PROCES 

MW 

PROCES 

FUEL 

FUEL FUEL 

TOTAL* 



FACTR 

FACTR 





USED 

NO -NET 

USED 

HEAT 

POWER 

ELECT 

BO I LR 

USED 

SITE USED 

UTILIT 









10**6 

10**6 

10**6 

10**6 

10**6 


10**6 

10**6 

10**6 

10**6 









BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 


BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 





18 

CC1626 

GTST- 16/26 

POWR 

0 . 

74. 

136. 

43. 

51 . 

15. 

237. 

0 . 

373. RESIDUAL 

373. 

10 

0.16 

0. 14 

0.65 

18 

CC1626 

GTST- 16/26 

HEAT 

0 . 

422. 

781 . 

244. 

293. 

86. 

0 . 

-756. 

781 .RESIDUAL 

25. 

0 

0.35 

0.38 

0.31 

19 

CC1622 

GTST- 16/22 

POWR 

0 . 

77. 

138. 

47. 

51 . 

15. 

231 . 

0 . 

370. RESIDUAL 

370. 

10 

0. 17 

0.14 

0.66 

19 

CC1622 

GTST- 16/22 

HEAT 

0 . 

398. 

712. 

244. 

263. 

77. 

0 . 

-663. 

712. RESIDUAL 

49. 

0 

0.36 

0.37 

0.34 

20 

CC1222 

GTST- 12/22 

POWR 

0 . 

78. 

138. 

48. 

51 . 

15. 

231 . 

0 . 

369. RESIDUAL 

369. 

0 

0. 17 

0. 14 

0.66 


20 CC1222 GTST- 12/22 HEAT 

21 CC0822 GTST-08/22 POWR 



706. RESIDUAL 
363. RESIDUAL 


22 

22 

STIG15 

STIG15 

STIG- 15-16 
STI G- 15-16 

POWR 

HEAT 

1 

28. 

3865. 

134. 

18769. 

2 . 

244. 

51 . 
7151 . 

15. 

2096. 

285. 

0. 

0. 

-22187. 

419. RESIDUAL 
18769. RESIDUAL 

419. 

-3418. 

10 

0 

0.06 
0. 17 

0.12 

0.38 

0.58 

0.01 

23 

STIG10 

STIG-10-16 

POWR 

0. 

40. 

143. 

19. 

51 . 

15. 

265. 

0. 

407. RESIDUAL 

407. 

10 

0.09 

0, 13 

0.60 

23 

STIG10 

STIG- 10-16 

HEAT 

0. 

512. 

1842. 

244. 

661 . 

194. 

0. 

-1907. 

1842. RESIDUAL 

-65. 

0 

0.22 

0.36 

0. 13 

24 

STIG1S 

STIG- IS- 1 6 

POWR 

0. 

45. 

153. 

32. 

51 . 

15, 

249. 

0. 

402. RESIDUAL 

402. 

10 

0.10 

0.13 

0.61 

24 

STIG1S 

STIG- IS- 16 

HEAT 

a 

342. 

1157. 

244. 

388. 

114. 

0. 

-1053. 

1 157. RESIDUAL’ 

105. 

0 

0.23 

0.34 

0.21 

25 

DEADV3 

DIESEL-ADV 

POWR 


55. 

136. 

28. 

51 . 

15. 

254. 

0. 

392. RESIDUAL 

392. 

0 

0. 12 

0,13 

0.62 

25 

DEADV3 

DIESEL-ADV 

HEAT 

n 

477. 

1190. 

244. 

442. 

129. 

0 . 

-1220. 

11 90. RESIDUAL 

-30. 

0 

0.29 

0.37 

0.20 


26 DEADV2 DIESEL-ADV POWR 
26 DEADV2 DIESEL-ADV HEAT 


27 DEADV1 DIESEL-ADV POWR 

27 DEADV1 DIESEL-ADV HEAT 

28 DEHTPM ADV-DI ESEL POWR 


28 DEHTPM ADV-DI ESEL HEAT 

29 DES0A3 DIESEL-SOA POWR 
29 DESOA3 DIESEL-SOA HEAT 


29 DES0A3 DIESEL-SOA POWR 
29 DES0A3 DIESEL-SOA HEAT 


0. -954. 

22-T (T 

0. -564. 

208. 


400. 

1427. 

400. 

1427. 


.RESIDUAL 

.RESIDUAL 

.RESIDUAL 

.RESIDUAL 

.RESIDUAL 


.RESIDUAL 

.DISTILLA 
. D1STILLA 

.RESIDUAL 

.RESIDUAL 


1 O. 14 
1 0.31 

1 0. 19 

1 0.38 











HONEYWELL PAGE PBINTINS SYSTEM- PI1B9-02 
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DATE 06/06/79 GENERAL ELECTRIC COMPANY PAGE 79 

COGENERATION TECHNOLOGY ALTERNATIVES STUDY 

18SE PEO ADV DESIGN ENGR REPORT 5 . 1 

**FUEL ENERGY SAVED BY PROCESS AND ECS** 

INDUSTRY 26213 MW 15.00 PROCESS MILLIONS BTU/HR 244.0 PROCESS TEMP(F) 366. PRODUCT WASTE-PAPER HOURS PER YEAR 6400. 


POWER TO HEAT RATIO 0.210 

UTILITY FUEL COAL WASTE FUEL EQV BTU*10**6= 0. HOT WATER BTU*10**6= 0. if 






WASTE 

FUEL 

COGEN 

COGEN 

COGEN 

COGEN 

AUX 

UTfLIT 

TOTAL SITE 

NET* 

FAIL 

FESR 

POWER 

HEAT 





FUEL 

USED 

10**6 

BTU/HR 

SAVED* 
NO -NET 
10**6 
BTU/HR 

FUEL 

USED 

10**6 

BTU/HR 

PROCES 

HEAT 

10**6 

BTU/HR 

PROCES 

POWER 

10**6 

BTU/HR 

MW 

ELECT 

PROCES 

BOILR 

10**6 

BTU/HR 

FUEL 

USED 

10**6 

BTU/HR 

FUEL FUEL 

SITE USED 

10**6 
BTU/HR 

TOTAL* 

UTILIT 

10**6 

BTU/HR 



FACTR 

FACTR 

30 

DES0A2 

DIESEL-SOA 

POWR 

0. 

55. 

142. 

31 . 

51 . 

15. 

250. 

0. 

392. DISTI LLA 

392.* 

1 

0. 12 

0.13 

0.62 

30 

DES0A2 

DIESEL-SOA 

HEAT 

0. 

429. 

1109. 

244. 

400. 

1 17. 

0. 

-1091 . 

1109.DISTILLA 

18. 


0.28 

0.36 

0.22 

30 

DES0A2 

DIESEL-SOA 

POWR 

0. 

55. 

142. 

31 . 

51 . 

15. 

250. 

o. 

392. RESIDUAL 

392. 

1 

0.12 

0.13 

0.62 

30 

DES0A2 

DIESEL-SOA 

HEAT 

0. 

429. 

1109. 

244.- 

400. 

117. 

0. 

-1091 . 

1 109. RESIDUAL 

18. 

1 

0.28 

0.36 

0.22 

31 

DES0A1 

DIESEL-SOA 

POWR 

0. 

85. 

142. 

57. 

51 . 

15. 

220. 

0. 

362. DISTI LLA 

362. 

1 

0.19 

0. 14 

0-67 

31 

DES0A1 

DIESEL-SOA 

HEAT 

0. 

365. 

608. 

244. 

220. 

64. 

0. 

-527.. 

608. DISTI LLA 

82. 

1 

0.37 

0.36 

0.40 

i 31 

DES0A1 

DIESEL-SOA 

POWR 

0. 

85. 

142. 

57. 

51 . 

15. 

220. 

0. 

362. RESIDUAL 

362. 

1 

0.19 

0. 14 

0.67 

! 31 

DES0A1 

DIESEL-SOA 

HEAT 

0. 

365. 

608. 

244. 

220. 

64. 

0. 

-527. 

608. RESIDUAL 

82. 

1 

0.37 

0.36 

0.40 

32 

GTSOAD 

GT-HRSG- 1 0 

POWR 

0. 

80. 

175. 

81 . 

51 . 

15. 

192. 

0 . 

367. 01 ST I LLA 

367. 

0 

0.18 

0. 14 

0.66 

32 

GTSOAD 

GT-HRSG- 1 0 

HEAT 

0. 

241 . 

530. 

244. 

155. 

45. 

0. 

-323. 

530. DISTI LLA 

206. 

0 

0.31 

0.29 

0.46 


33 

GTRA08 

GT-85RE-08 

POWR 

0 . 

73. 

143. 

48. 

51 . 

15. 

230. 

0 . 

374. DISTI LLA 

374. 

0 

0.16 

0. 14 

0.65 

33 

GTRA08 

GT-85RE-08 

HEAT 

0 . 

371 . 

726. 

244. 

259. 

76. 

0 . 

-650. 

726. DISTI LLA . 

76. 

0 

0.34 

0.36 

0.34 

34 

GTRA12 

GT-05RE- 1 2 

POWR 

0 . 

75. 

143. 

49. 

51 . 

15. 

229. 

0 . 

372. DISTILLA 

372. 

0 

0. 17 

0. 14 

0.66 

34 

GTRA12 

GT-85RE- 1 2 

HEAT 

0 . 

371 . 

705. 

244. 

252. 

74. 

0 . 

-629. 

705. DISTI LLA 

mm 


0.34 

0.36 

0.35 

35 

GTRA1 6 

GT-85RE- 1 6 

POWR 

0 . 

76. 

147. 

53. 

51. 

15. 

225. 

0 . 

371 .DISTILLA 



C. 17 

0.14 

0.66 

35 

GTRA16 

GT-85RE-16 

HEAT 

0 . 

348. 

673. 

244. 

235. 

69. 

0 . 

-574. 

673. DISTILLA 

EH 


0.34 

0.35. 

0.36 

36 

GTR208 

GT-60RE-08 

POWR 

0 . 

76. 

160. 

64. 

51 . 

15. 

21 1 . 

0 . 

371 .DISTILLA 

371 . 

0 

0. 17 

0. 14 

0.66 

36 

GTR208 

GT-60RE-O8 

HEAT 

0 . 

287. 

607. 

244. 

194. 

57. 

0 . 

-447. 

607. DISTI LLA 

160. 

0 

0.32 

•0.32 

0.40 

37 

GTR21 2 

GT-60RE- 1 2 

POWR 

0 . 

75. 

155. 

60. 

51 . 

15. 

217. 

0 . 

372. DISTILLA 

372. 

0 

0.17 

0. 14 

0.66 

37 

GTR212 

GT-60RE- 1 2 

HEAT 

0 . 

307. 

631 . 

' 244, 

208, 

61 . 

0 . 

-491 . 

631 .DISTILLA 

140. 

0 

0.33 

0.33 

0.39 

38 

GTR216 

GT-60RE- 1 6 

POWR 

0 . 

77. 

152. 

58. 

51 . 

15. 

218. 

0 . 

370. DISTILLA 

370. 

0 

0.17 

0. 14 

0.66 

38 

GTR216 

GT-60RE- 1 6 

HEAT 

0 . 

321 . 

634. 

244. 

214. 

63. 

0 . 

-507.- 

634. DISTI LLA 

126. 

0 

0.34 

0.34 

0.39 

39 

GTRW08 

GT-85RE-08 

POWR 

0 . 

62. 

146. 

40. 

51 . 

15. 

239. 

0 . 

385. DISTILLA 

385. 

10 

O. 14 

0. 13 

0.63 

39 

GTRW08 

GT-G5RE-08 

HEAT 

0 . 

372. 

880. 

244. 

309. 

90. 

0 . 

-805. 

880. DISTILLA 

75. 

0 

0.30 

0.35 

0.28 

40 

GTRW12 

GT-85RE- 1 2 

POWR 

0 . 

66. 

141 . 

40. 

51 . 

15. 

240. 

0 . 

381 .DISTILLA 

361 . 

10 

0. 15 

0. 13 

0.64 

40 

GTRW12 

GT-85RE- 1 2 

HEAT 

0 . 

405. 

861 . 

244. 

313. 

92. 

0 . 

-819. 

861 .DISTILLA 

42. 

0 

0.32 

0.36 

0.28 




VWELL PAGE PRINTtNC SYSTEM- Pn 88-02 


DATE 06/06/79 


I&SE PEO ADV DESIGN ENGR 


GENERAL ELECTRIC COMPANY 
COGENERATION TECHNOLOGY ALTERNATIVES STUDY 

REPORT 5 ■ 1 

**FUEL ENERGY SAVED BY PROCESS AND ECS** 


PAGE 80 


INDUSTRY 26218 MW 15.00 PROCESS MILLIONS BTU/HR 244.0 PROCESS TEMPI F) 366. PRODUCT WASTE-PAPER HOURS PER YEAR 6400. 


UTILITY FUEL COAL 


POWER TO HEAT RATIO 0.210 

WASTE FUEL EQV BTU* 10**6= 


0. HOT WATER BTU* 10**6= 


WASTE FUEL COGEN 
FUEL SAVED= FUEL 
USED NO -NET USED 
10**6 10**6 10**6 


COGEN COGEN COGEN 
PROCES PROCES MW 
HEAT POWER ELECT 
10**6 10**6 


AUX UT1HT TOTAL 
PROCES FUEL FUEL 
BOILR USED SITE 
10**6 10**6 10**6 


NET= 

TOTAL* 

UTILIT 

10**6 


FESR POWER H EAT 
FACTR FACTR 






BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 


BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 





41 

GTRW1 6 

GT-85RE- 1 6 

POWR 

0. 

67. 

143. 

43. 

51 . 

15. 

236. 

0. 

380.DISTILLA 

380. 

10 

0.15 

6.13 

0.64 

41 

GTRW16 

GT-85RE-16 

HEAT 

0. 

381 . 

812. 

244. 

290. 

85. 

0. 

-746. 

812. DISTILLA 

66. 

0 

0.32 

0.36 

0.30 

42 

GTR308 

GT-60RE-08 

POWR 

0. 

57. 

165. 

53. 

51 . 

15. 

225. 

0. 

390.DISTILLA 

390. 

10 

0. 13 

0.13 

0.63 

42 

GTR308 

GT-60RE-08 

HEAT 

0. 

263. 

761 . 

244. 

236. 

69. 

0. 

-577, 

761 .DISTILLA 

184. 

0 

0.26 

0.31 

0.32 

43 

GTR312 

GT-60RE- 1 2 

POWR 

0. 

69. 

150. 

50. 

51 . 

15. 

229. 

0. 

378. DISTILLA 

378. 

10 

0. 15 

0. 14 

0.64 

43 

GTR31 2 

GT-60RE-12 

HEAT 

0. 

338. 

736. 

244. 

252. 

74. 

0. 

-627. 

736. DISTILLA 

109. 

0 

0.31 

0.34 

0.33 

44 

GTR316 

GT-60RE- 1 6 

POWR 

0. 

68. 

151 . 

50. 

51 . 

15. 

£28. 

0. 

379. DISTILLA 

379. 

io 

0. 15 

0. 14 

0.64 

44 

6TR316 

GT-60RE-1 6 

HEAT 

0. 

330. 

731 . 

244. 

248. 

73. 

0. 

-615. 

731 .DISTILLA 

117. 

0 

0.31 

0.34 

_0_. 33 

45 

FCPADS 

FUEL-CL-PH 

POWR 

0. 

52. 

135. 

23. 

51 . 

15. 

260. 

0. 

395. DISTILLA 

395. 

0 

0. 12 

0. 13 

0.62 

45 

FCPADS 

FUEL-CL-PH 

HEAT 

0. 

556. 

1435. 

244. 

545. 

160. 

0. 

-1544. 

1435. DISTILLA 

-109. 

0 

0.28 

0.38 

0. 17 

46 

FCMCDS 

FUEL-CL-M0 

POWR 

0. 

70. 

124. 

29. 

51 . 

15. 

253. 

0. 

377, DISTILLA 

377. 

0 

0. 16 

0. 14 

“0.65 

46 

FCMCDS 

FUEL-CL-MO 

HEAT 

0. 

588. 

1047. 

244. 

431 . 

126. 

0. 

-1188. 

1047. DISTILLA 

-141 . 

0 

0.36 

0.41 

0.23 


C 

'3-j 

o 


is* 

£>■ 
r~* C? 
£? S7 
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HONEYWELL PAGE PRINTING SYSTEM- Pi t »8-02 
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DATE 06/06/79 
I &SE PEO ADV DESIGN 

ENGR 

GENERAL ELECTRIC COMPANY 
COGENERATION TECHNOLOGY ALTERNATIVES STUDY 
REPORT 5. 1 


PAGE 

81 


INDUSTRY 28001 MW 

32.50 

**FUEL ENERGY SAVED BY PROCESS AMD ECS** 

PROCESS MILLIONS BTU/HR 1100.0 PROCESS TEMPCF) 366. PRODUCT 

CHEM 

HOURS PER YtAR 

8760. 


UTILITY FUEL 

COAL 

POWER TO HEAT RATIO 0.101 

WASTE FUEL EQV BTU* 10**6= 

0. 

HOT WATER BTU* 10**6* 

0, 







WASTE 

FUEL 

COGEN 

COGEN 

COGEN 

COGEN 

AUX 

UTILIT 

TOTAL SITE 

NET* 

FAIL 

FESR 

POWER HEAT " 





FUEL 

SAVED= 

FUEL 

PROCES 

PROCES 

MW 

PROCES 

FUEL 

FUEL FUEL 

TOTAL* 



FACTR 

FACTR 





USED 

NO -NET 

USED 

HEAT 

POWER 

ELECT 

BOILR 

USED 

SITE USED 

UTILIT 




ill 





1 0**6 

10**6 

1 0**6 

10**6 

10**6 


10**6 

10**6 

10**6 

10**6 









BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 


BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 





0 

ONOCGN 

NO COG 

Q N 

0. 

0. 

0. 

0. 

0. 

0, 

1294. 

347. 

1 294 . COAL-FGD 

1641 . 

0 

0, 

0,07 

0.67 

1 

STM141 

STM-TURB-1 

POWR 

0. 

216. 

850. 

611. 

111. 

• 33, 

575. 

0. 

1425. RES I DUAL 

1425. 

0 

0. 13 

0.08 

0.77 

1 

STM141 

STM-TURB-1 

HEAT 

0. 

389. 

1529. 

1100. 

200. 

58. 

0. 

-277. 

1529. RESIDUAL 

1252, 

0 

0.20 

_ 0. 1 3 

0.72 

1 

STM141 

STM-TURB-1 

POWR 

0. 

216. 

850. 

61 1 . 

111. 

33. 

575. 

0. 

1425. COAL-FGD 

1425, 

0 

0.13 

0.08 

0.77 

1 

STM 141 

STM-TURB-1 

HEAT 

0, 

389. 

1529. 

1100. 

200. 

58. 

0. 

-277. 

1529. COAL-FGD 

1252. 

0 

0.20 

0. 13 

. ’0.72 

1 

STM141 

STM-TURB-1 

POWR 

0. 

216. 

850. 

611 . 

111. 

33. 

575. 

0. 

1 425 , COAL- AFB 

1425. 

0 

0.13 

0.08 

' 0.77 

1 

STM 141 

STM-TURB-1 

HEAT 

0. 

389. 

1529. 

1100. 

200. 

58. 

0. 

-277. 

1 529 . COAL-AFB 

1252. 

0 

0.20 

0.13 

0.72 

2 

STM088 

STM-TURB-8 

POWR 

0. 

216. 

1 161 . 

876. 

111. 

33. 

264. 

0. 

1425. RESIDUAL 

1425. 

0 

0.13 

0.08 

0.77 

2 

STM088 

STM-TURB-8 

HEAT 

0. 

271 . 

1458. 

1100. 

139. 

41 . 

0. 

-89. 

1458. RESIDUAL 

1369. 

0 

0.16 

0. 10 

O' 75 

2 

STM088 

STM-TURB-8 

POWR 

0. 

216. 

1161 . 

876. 

111. 

33. 

264. 

0. 

1425. COAL-FGD 

1425. 

0 

0.13 

0.08 

0.77 

2 

STM088 

STM-TURB-8 

HEAT 

0. 

271 . 

1458. 

1100. 

139. 

41 . 

0. 

-89. 

1458. COAL-FGD 

1369. 

0 

0.16 

0.10 

0.75 

2 

STM088 

STM-TURB-8 

POWR 

0. 

216. 

1 161 . 

876, 

111. 

33. 

264. 

0. 

1425. COAL-AFB 

1425. 

0 

0.13 

0.08 

0.77 

2 

STM088 

STM-TURB-8 

HEAT 

0. 

271 . 

1458. 

1100. 

139. 

41 . 

0. 

-89. 

1458. COAL-AFB 

1369. 

0 

0. 16 

0.10 

°- 75 1 

3 

PFBSTM 

PFB-STMTB- 

POWR 

0. 

21 1 . 

559. 

359. 

111. 

33. 

871 . 

0. 

1430. COAL-PFB 

1430. 

0 

0. 13 

0.08 

0.77 | 

3 

PFBSTM 

PFB-STMTB- 

HEAT 

0. 

645. 

1710. 

1100. 

. 339. 

99. 

0. 

-714. 

1710. COAL-PFB 

996. 

0 

0,27 

0.20 

0.64 1 

4 

T I STMT 

TI -STMTB-1 

POWR 

0. 

212. 

447. 

266. 

111. 

33. 

982. 

0. 

1428. RESIDUAL 

1428. 

0 

0.13 

0.08 

0.77 I 

4 

TISTM+ 

TI -STMTB-1 

HEAT 

0. 

879. 

1850. 

1100, 

459. 

135. 

0. 

-1088. 

1850. RESIDUAL 

761 . 

0 

0.32 

0.25 

0.59 1 

4 

T I STMT 

TI -STMTB-1 

POWR 

0. 

212. 

447. 

266. 

lit. 

33. 

982. 

0. 

1428. COAL 

1428. 

0 

0. 13 

0.08 

0.77 | 

4 

T I STMT 

TI -STMTB-1 

HEAT 

0. 

879. 

1850. 

1100. 

459. 

135. 

0. 

-1088. 

1850. COAL 

761 . 

0 

0.32 

0.25 

0 . 59 1 

5 

TIHRSG 

THERMIONIC 

POWR 

0. 

157. 

788. 

509. 

Ill . 

33. 

695. 

0. 

1483. RESIDUAL 

1483. 

0 

0.10 

0.07 

0.74 

s 

TIHRSG 

THERMIONIC 

HEAT 

0. 

340. 

1703. 

1100. 

240. 

70. 

0. 

-402. 

1703. RESIDUAL 

1301 . 

0 

0. 17 

0.14 

0.65 

5 

TIHRSG 

THERMIONIC 

POWR 

0. 

157. 

788. 

509. 

111. 

33. 

695. 

0, 

1483. COAL 

1483. 

0 

0.10 

0.07 

6.74 

5 

TIHRSG 

THERMIONIC 

HEAT 

0. 

340. 

1703. 

1100. 

240. 

70. 

0. 

-402. 

1703. COAL 

1301 , 

0 

0. 17 

0. 14 

0.65 

6 

STIRL 

STIRLING-1 

POWR 

0. 

153. 

440. 

210. 

111. 

33. 

1047. 

0. 

1487. DISTILLA 

1487. 

0 

0.09 

0.07 

0.74 

6 

STIRL 

STIRLING-1 

HEAT 

0. 

804. 

2306. 

1100. 

581 . 

170. 


-1469. 

2306 . D I ST I LLA 

837. 

0 

0.26 

0.25 

0.48 


K 

h 

» 








DATE 06/06/79 GENERAL ELECTRIC COMPANY PAGE 82 

COGENERATION TECHNOLOGY ALTERNATIVES STUDY 

I&SE PEO ADV DESIGN ENGR REPORT 5 ■ 1 

**FUEL ENERGY SAVED BY PROCESS AND ECS** 

INDUSTRY 28001 MW 32.50 PROCESS MILLIONS BTU/HR 1100.0 PROCESS TEMP ( F ) 366. PRODUCT CHEM HOURS PER YEAR 8760. 


POWER TO HEAT RATIO 0.101 

UTILITY FUEL COAL WASTE FUEL EQV BTU*10**6= 0. HOT WATER BTU*10**6= 0. 






WASTE 

FUEL 

COGEN 

COGEN 

COGEN 

COGEN 

AUX 

UTILIT 

TOTAL SITE 

NET* 

FAIL 

FESR 

POWER 

HEAT 






FUEL 
USED 
1 0**6 
BTU/HR 

SAVED= 
NO -NET 
1 0**6 
BTU/HR 

FUEL 
USED 
1 0**6 
BTU/HR 

PROCES 

HEAT 

10**6 

BTU/HR 

PROCES 

POWER 

10**6 

BTU/HR 

MW 

ELECT 

PROCES 
BO I LR 
1 0**6 
BTU/HR 

FUEL 
USED 
1 0**6 
BTU/HR 

FUEL FUEL 

SITE USED 

10**6 
BTU/HR 

TOTAL+ 

UTILIT 

10**6 

BTU/HR 



FACTR 

FACTR 


6 

STIRL 

STIRLING-1 

POWR 

0 . 

153. 

440. 

210. 

111. 

33. 

1047. 

0. 

1487. RESIDUAL 

1487. 

0 

0.09 

0.07 

0.74 


6 

STIRL 

STIRLING-1 

HEAT 

0. 

804. 

2306. 

1100. 

581 . 

170. 

0. 

-1469. 

2306. RESIDUAL 

837. 

0 

0.26 

0.25 

0.48 


6 

STIRL 

STIRLING-1 

POWR 

0. 

153. 

440. 

210. 

111. 

33. 

1047. 

0 . 

1487. COAL 

1487. 

0 

0.09 

0.07 

0.74 


6 

STIRL 

STIRLING-1 

HEAT 

0. 

804. 

2306. 

1100. 

581 . 

170. 

0. 

-1469. 

2306 . COAL 

837. 

O 

0.26 

0.25 

0.48 

1 

7 

HEGT85 

HELIUM-GT- 

POWR 

0. 

49. 

345. 

41 . 

Ill . 

33. 

1246. 

0 . 

1 592. COAL-AFB 

1592. 

10 

0.03 

0.07 

0.69 

J 

7 

HEGT85 

HELIUM-GT- 

HEAT 

0. 

1323. 

9304. 

1100. 

2987. 

875. 

0. 

-8986. 

9304 . COAL-AFB 

317. 

0 

0. 12 

0.32 

0\ 1 2 


8 

HE0T6O 

HELIUM-GT- 

POWR 

0. 

65. 

428. 

124. 

Ill . 

33. 

1 148. 

0. 

1576. COAL-AFB 

1576. 

10 

0.04 

0.07 

0.70 


8 

HEGT60 

HELIUM-GT- 

HEAT 

0. 

573. 

3785. 

1100. 

980. 

287. 

0. 

-2717. 

3785. COAL-AFB 

1068. 

0 

0. 13 

0.26 

0.29 


9 

HEGTOO 

HELIUM-GT- 

POWR 

0. 

79. 

630. 

308. 

Ill . 

33. 

932. 

0 . 

1562. COAL-AFB 

1562. 

10 

0.05 

0.07 

0.70 


9 

HEGTOO 

HELIUM-GT- 

HEAT 

0. 

281 . 

2252. 

1100. 

396. 

116. 

0. 

-892. 

2252. COAL-AFB 

1360. 

0 

0.11 

0. 18 

0.49 


10 

FCMCCL 

FUEL-CL-MO 

POWR 

0. 

185. 

365. 

173. 

Ill . 

33. 

1091 . 

0. 

1456. COAL 

1456. 

10 

0. 1 1 

0.08 

0.76 


10 

FCMCCL 

FUEL-CL-MO 

HEAT 

0. 

1178. 

2324. 

1100. 

706. 

207. 

0. 

-1861 . 

2324 . COAL 

463. 

0 

0.34 

0.30 

0.47 


11 

FCSTCL 

FUEL-CL-ST 

POWR 

0. 

192. 

295. 

119. 

111. 

33. 

1155. 

0. 

1449. COAL 

1449. 

10 

0. 12 

0.08 

0.76 


11 

FCSTCL 

FUEL-CL-ST 

HEAT 

0. 

1777. 

2732. 

1100. 

1029. 

302. 

0. 

-2868. 

2732. COAL 

-136. 

0 

0.39 

0.38 

0.40 


12 

I GGTST 

INT-GAS-GT 

POWR 

0. 

150. 

399. 

172. 

111. 

33. 

1091 . 

0. 

1490. COAL 

1490. 

10 

0.09 

0.07 

0.74 


12 

I GGTST 

INT-GAS-GT 

HEAT 

0. 

960. 

2546. 

1100. 

706. 

207. 

0. 

- 1 865 . 

2546. COAL 

681 . 

0 

0.27 

0.28 

0.43 


13 

GTSOAR 

GT-HRSG-10 

POWR 

0. 

155. 

382. 

162. 

111. 

33, 

1103. 

.0. 

1486. RESIDUAL 

1486. 

0 

O.G0 

0.07 

0.74 


13 

GTSOAR 

GT-HR3G- 1 0 

HEAT 

0. 

1051 . 

2594. 

1100. 

752. 

220. 

0. 

-2004. 

2594. RESIDUAL 

590. 

0 

0.29 

0.29 

0.42 


.14 

GTAC08 

GT-HRSG-08 

POWR 

0. 

184. 

411 . 

211 . 

Ill . 

33. 

1045. 

0 . 

1456. RES I DUAL 

1456. 

0 

0. 1 1 

0.08 

0.76 


14 

GTAC08 

©T-HRSG-08 

HEAT 

0. 

960. 

2138. 

1100. 

577. 

169. 

0. 

-1457. 

21 38. RESIDUAL 

681 . 

0 

0.31 

0.27 

0.51 


15 

GTAC12 

GT-MRSG- 1 2 

POWR 

0. 

182. 

364. 

169. 

111. 

33. 

1096. 

0. 

1459. RESIDUAL 

1459. 

0 

0. 1 1 

0.08 

0.75 


15 

GTAC1 2 

GT-HRSG- 1 2 

HEAT 

0. 

1183. 

2370. 

1100. 

723. 

212. 

0. 

-1912. 

2370. RESIDUAL 

458. 

0 

0.33 

0.31 

0.46 

1 

16 

GTAC16 

GT-HRSG-1 6 

POWR 

0. 

178. 

343. 

148. 

Ill . 

33. 

1119. 

0 . 

1463. RESIDUAL 

1463. 

0 

0.11 

0.08 

0.75 


16 

GTAC16 

GT-HRSG- 16 

HEAT 

0. 

1318. 

2544. 

1100. 

822. 

241 . 

0. 

-2221 . 

2544. RESIDUAL 

323. 

0 

0.34 

0.32 

0.43 


17 

GTWC16 

GT-HRSG- 16 

POWR 

0. 

162. 

352. 

142. 

111. 

33. 

1127. 

0 . 

1479. RES I DUAL 

1479 

0 

0. 10 

0.07 

0.74 


17 

GTWC16 

GT-HRSG- 16 

HEAT 

0. 

1252. 

2718. 

1100. 

856. 

251 . 

0. 

-2329. 

271 8. RESIDUAL 

389. 

0 

0.32 

0.32 

0.40 
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DATE 06/06/79 GENERAL ELECTRIC COMPANY PAGE 83 

COGENERATION TECHNOLOGY ALTERNATIVES STUDY 

I&SE PEO ADV DESIGN ENGR REPORT S.1 

**FUEL ENERGY SAVED BY PROCESS AND ECS** 

INDUSTRY 28001 MW 32.50 PROCESS MILLIONS BTU/HR 1100.0 PROCESS TEMP(F) 366. PRODUCT CHEM HOURS PER YEAR 8760. 


POWER TO HEAT RATIO 0.101 

UTILITY FUEL COAL WASTE FUEL EQV BTU« 10**6= 0. HOT WATER BTU*10**6= 0. 






WASTE 

FUEL 

COGEN 

COGEN 

COGEN 

COGEN 

AUX UTILIT 

TOTAL SITE 

NET* 

FAIL 

FESR 

POWER 

HEAT „ 





FUEL 

USED 

10**6 

BTU/HR 

SAVED* 
NO -NET 
10**6 
BTU/HR 

FUEL 

USED 

10**6 

BTU/HR 

PROCES 

HEAT 

10**6 

BTU/HR 

PROCES 

POWER 

10**6 

BTU/HR 

MW 

ELECT 

PROCES FUEL 
B01LR USED 
10**6 10**6 
BTU/HR BTU/HR 

FUEL FUEL 

SITE USED 

10**6 
BTU/HR 

TOTAL* 

UTILIT 

10**6 

BTU/HR 



FACTR 

FACTR 

18 

CC1626 

GTST- 16/26 

ROWR 

0. 

159. 

298. 

94. 

111 . 

33. 

1184. 0. 

1481 .RESIDUAL 

1461 . 

0 

0.10 

0.07 

0.74 

18 

CC1626 

GTST- 16/26 

HEAT 

0. 

1866. 

3490. 

1 lOO. 

1300. 

381 . 

0. -3716. 

3490. RESIDUAL 

-226. 

0 

0.35 

0.37 

0.32 

19 

CC1622 

GTST- 16/22 

POWR 

0. 

167. 

302. 

104. 

Ill . 

33. 

1171. 0. 

1474. RESIDUAL 

1474. 

0 

0. 10 

0.08 

0.75 

19 

CC1622 

GTST- 16/22 

HEAT 

0. 

1760. 

3184. 

1100. 

1168. 

342. 

0. -3304. 

3 184. RESIDUAL 

-120. 

0 

0.36 

0.37 

0.35 

20 

CC1222 

GTST- 12/22 

POWR 

0. 

169. 

301 . 

105. 

111. 

33. 

1171. 0. 

1472. RESIDUAL 

1472. 

0 

0. 10 

0.08 

0.75 

20 

CC1222 

GTST- 12/22 

HEAT 

0. 

1767. 

3157. 

1 lOO. 

1161. 

340. 

0. -3283. 

31 57. RESIDUAL 

-126. 

O 

0.36 

0.37 

0.35 u 

21 

CC0822 

GTST-08/22 

POWR 

0. 

181 . 

322. 

133. 

Ill . 

33. 

1138. 0. 

1460. RESIDUAL 

1460. 

0 

0.11 

0.08 

0.75 1 

21 

CC0822 

GTST- 08/22 

HEAT 

0. 

1500. 

2668. 

1100. 

919. 

269. 

0. -2526. 

2668. RESIDUAL 

141 . 

0 

0.36 

0.34 

0.41 S 

22 

STIG15 

STI G- 15-16 

POWR 

0. 

60. 

291 . 

4. 

111. 

33. 

1290. 0. 

1581 .RESIDUAL 

1581 . 

0 

0.04 

0.07 

0. 70 | 

22 

STIG15 

STIG-1 5- 1 6 

HEAT 

0. 

17424. 

84615. 

IIOO. 

32238. 

9449. 

0, ******* 

8461 5. RESIDUAL 

-15783. 

0 

0.17 

0.38 

0.01 | 

23 

STIG10 

STIG- 10-16 

POWR 

0. 

86. 

309. 

41 . 

111. 

33. 

1246. 6. 

1555. RESIDUAL 

1555. 

0 

0.05 

0.07 

0.71 | 

23 

STIG10 

STIG- 10-16 

HEAT 

0. 

2309. 

8302. 

1100. 

2981 . 

874. 

0. -8970, 

8302. RESIDUAL 

-668. 

0 

0.22 

0.36 

0.13 1 

24 

STIG1S 

STIG-1S-16 

POWR 

0. 

98. 

331 . 

70. 

111 . 

33. 

1212. 0. 

1543. RESIDUAL 

1543. 

0 

0.06 

0.07 

0.71 j 

24 

STIG1S 

STIG-1S- 1 6 

HEAT 

0. 

1542. 

5218. 

1 10Q. 

1749. 

513. 

0. -5120. 

521 8. RESIDUAL 

99. 

0 

0.23 

0.34 

0.21 , 

25 

CEADV3 

DIESEL- ADV 

POWR 

0. 

120. 

299. 

61 . 

11 ! . 

33. 

1222. 0. 

1521 .RESIDUAL 

1521 . 

0 

0.07 

0.07 

0.72 

25 

DEADV3 

DIESEL- ADV 

HEAT 

0. 

2149. 

5366. 

1100. 

1991 . 

584. 

0. -5875. 

5366. RESIDUAL 

-509. 

0 

0.29 

0.37 

0.20 

26 

DEADV2 

DIESEL- ADV 

POWR 

0. 

137. 

299. 

76. 

111 . 

33. 

1205. 0. 

1504. RESIDUAL 

1504. 

1 

0.08 

0.07 

0.73 

26 

DEADV2 

DIESEL- ADV 

HEAT 

0. 

1984. 

4331 . 

1100. 

1607. 

471 . 

0. -4674. 

4331 .RESIDUAL 

-344. 

1 

0.31 

0.37 

0.25 

27 

DEADV1 

DIESEL- ADV 

POWR 

0 . 

185. 

299. 

117. 

111. 

33. 

1157. 0. 

1456. RESIDUAL 

1456. 

1 

0. 1 1 

0.08 

0 , 76 

27 

DEADV1 

DIESEL- ADV 

HEAT 

0 . 

1742. 

2813. 

1100. 

1044. 

306. 

0. -2915. 

28 13. RESIDUAL 

-102. 

1 

0.38 

0.37 

0.39 

28 

DEHTFM 

ADV-DI ESEL 

POWR 

0 . 

178. 

339. 

145. 

111. 

33. 

1123. 0. 

1462. RESIDUAL 

1462. 

0 

0.11 

0.08 

0.75 

28 

DEHTPM 

ADV-DI ESEL 

HEAT 

0 . 

1350. 

2567. 

1100. 

840. 

246. 

0. -2277. 

2567. RESIDUAL 

290. 

0 

0.34 

0.33 

0.43 

29 

DES0A3 

DIESEL-SOA 

POWR 

0 . 

101 . 

307. 

53. 

Ill . 

33. 

1232. 0. 

1S40.DIST1LLA 

1540. 

0 

0.06 

0.07 

0.71 

29 

DESOA3 

OIESEL-SOA 

HEAT 

0 . 

2118. 

6433. 

1100. 

2322. 

681 . 

0. -6911. 

6433. DISTILLA 

-478. 

0 

0.25 

0.36 

_0. 17 

29 

DES0A3 

DIESEL-SOA 

POWR 

0 . 

101 . 

307. 

53. 

111. 

33. 

1232. 0. 

1540. RESIDUAL 

1540. 

0 

0.06 

0.07 

0.71 

29 

DES0A3 

DIESEL-SOA 

HEAT 

0 . 

2118. 

6433. 

1100. 

2322. 

681 . 

' 0. -6911. 

6433. RESIDUAL 

-478. 

0 

0.25 

0.36 

0. 17 


I 
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DATE 06/06/79 GENERAL ELECTRIC COMPANY PAGE 85 

COGENERATION TECHNOLOGY ALTERNATIVES STUDY 

USE PEG AEV DESIGN ENGR REPORT 5. 1 

**FUEL ENERGY SAVED BY PROCESS AND ECS** 

INDUSTRY 28001 MW 32.50 PROCESS MILLIONS BTU/HR 1100.0 PROCESS TEMP IF) 366. PRODUCT CHEM HOURS PER YEAR 8760. 


POWER TO HEAT RATIO 0.101 

UTILITY FUEL COAL WASTE FUEL EQV BTU*10**6= 0. HOT WATER BTU*10**6= 0. 






WASTE 

FUEL 

COGEN 

COGEN 

COGEN 

COGEN 

AUX 

UTILIT 

TOTAL SITE 

NET* 

FAIL 

FESR 

POWER HEAT 





FUEL 

USED 

10**6 

BTU/HR 

SAVED= 
NO -NET 
1 0**6 
BTU/HR 

FUEL 

USED 

10**6 

BTU/HR 

PROCES 

HEAT 

10**6 

BTU/HR 

PROCES 

POWER 

10**6 

BTU/HR 

MW 

ELECT 

PROCES 
BO I LR 
10**6 
BTU/HR 

FUEL 

USED 

10**6 

BTU/HR 

FUEL FUEL 

SITE USED 

10**6 
BTU/HR 

TOTAL* 

UTILIT 

10**6 

BTU/HR 



FACTR FACfR 

41 

GTRW16 

GT-85RE- 1 6 

POWR 

0 . 

146. 

31 1 . 

93. 

111. 

33. 

1184. 

0 . 

1 495. DISTI LLA 

1495. 

0 

0.09 

0.07 

0.74 

41 

GTRW16 

GT-85RE-16 

HEAT 

0 . 

1717. 

3659. 

1100. 

1306. 

383. 

0 . 

-3736. 

3659 . D I ST I LLA 

-77. 

0 

0.32 

0.36 

0.30 

42 

GTR308 

GT-60RE-08 

POWR 

0 . 

124. 

358. 

1 15. 

111. 

33. 

1159. 

0 . 

1 517. DISTI LLA 

1517. 

0 

0.08 

~0T07 

0.73 

42 

QTR308 

GT-60RE-08 

HEAT 

0 . 

1187. 

3429. 

1100. 

1063. 

312. 

0 . 

-2975. 

3429. DISTI LLA 

454. 

0 

0.26 

0.31 

0.32 

43 

GTR312 

GT-60RE- 1 2 

POWR 

0 . 

149. 

324. 

107. 

111 . 

33. 

1168. 

0 . 

1492. DISTI LLA 

1492. 

0 

0.09 

0.07 

0.74 

43 

GTR312 

GT-60RE- 1 2 

HEAT 

0 . 

1522. 

3319. 

1100. 

1135. 

333. 

0 . 

-3200. 

331 9. DISTI LLA 

118. 

0 

0.31 

0.34" 

0.33 

44 

GTR316 

GT-60RE- 1 6 

POWR 

0 . 

148. 

327. 

109. 

111 . 

33. 

1166. 

0 . 

1493. DISTI LLA 

1493. 

0 

0.09 

0.07 

0.74 

44 

GTR316 

GT-60RE- 1 6 

HEAT 

0 . 

1490. 

3296. 

1100. 

1 117. 

327. 

0 . 

-3145. 

3296. DISTI LLA 

151 . 

0 

0.31 

0.34 

0.33 

45 

FCPADS 

FUEL-CL-PH 

POWR 


113. 

292. 

50. 

111 . 

33. 

1236. 

0 . 

1528. DISTI LLA 

1528. 

0 

0.07 

0.07 

0.72 

45 

FCPADS 

FUEL-CL-PH 

HEAT 

0 . 

2507. 

6471 . 

1100. 

2459. 

721 . 

0 . 

-7337. 

6471 .DISTI LLA 

-867. 

0 

0.28 

0.38 

0. 17 

46 

FCMCDS 

FUEL-CL-MO 

POWR 

0 . 

151 . 

269. 

63. 

111. 

33. 

1220. 

0 . 

1489. DISTI LLA 

1489. 

0 

0.09 

0.07“ 

0.74 

46 

FCMCDS 

FUEL-CL-MO 

HEAT 

0 . 

2651 . 

4721 . 

1100. 

1945. 

570. 

0 . 

-5732. 

4721 .DISTI LLA 

-101 1 . 

0 

0.36 

0.41 

0.23 









HONEYWELL PAGE PRINTING SYSTEM- PI 188-02 


r 


DATE 06/06/79 
l&SE PEO ADV DESIGN ENQR 


GENERAL ELECTRIC COMPANY 
COGENERATION TECHNOLOGY ALTERNATIVES STUDY 
REPORT 5. 1 


PAGE 06 


**FUEL ENERGY SAVED BY PROCESS AND ECS** 

INDUSTRY 28002 MW 77.20 PROCESS MILLIONS BTU/HR 1054.0 PROCESS TEMPI F) 366. PRODUCT CHEM 


HOURS PER YEAR 8760. 


UTILITY FUEL 


COAL 


POWER TO HEAT RATIO 0.250 

WASTE FUEL EQV BTU* 10**6= 


O. 


HOT WATER BTU* 10**6= 


0 . 






WASTE 

FUEL 

COGEN 

COGEN 

COGEN 

COGEN 

AUX 

UTILIT 

TOTAL SITE 

NET* 

FAIL 

FESR 

POWER 

HEAT 





FUEL 

SAVED* 

FUEL 

PROCES 

PROCES 

MW 

PROCES 

FUEL 

FUEL FUEL 

TOTAL* 



FACTR 

FACTR 





USED 

NO -NET 

USED 

HEAT 

POWER 

ELECT 

BOILR 

USED 

SITE USED 

UTILIT 









1 0**6 

1 0**6 

10**6 

10**6 

10**6 


10**6 

1 0**6 

10**6 

10**6 









BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 


BTU/HR 

BTU/HR 

BTU/HR 

BTU/h'R 





0 

ONOCGN 

NO COG 

0 N 

0. 

0. 

0. 

0. 

0. 

0. 

1240. 

823. 

1 240. COAL-FGD 

2063. 

O 

0. 

0. 13 

0.51 

1 

STM 1 4 1 

STM-TURB- 1 

POWR 

0. 

45. 

2019. 

1452. 

263. 

77. 

-469. 

0. 

201 9. RESIDUAL 

2019. 

0 

0.02 

0. 13 

0.52 

1 

STM 141 

STM-TURB- 1 

HEAT 

0. 

372. 

1465. 

1054. 

191 . 

56. 

0. 

226. 

1465. RESIDUAL 

1691 . 

0 

0.18 

0. 1 1 

0.62 

1 

STM141 

STM-TURB- 1 

POWR 

0. 

45. 

2019. 

1452. 

263. 

77. 

-469. 

0. 

201 9. COAL-FGD 

2019. 

0 

0.02 

0.13 

0.52 

1 

STM 141 

STM-TURB- 1 

HEAT 

0. 

372. 

1465. 

1054. 

191 . 

56. 

0. 

226. 

1465. COAL-FGD 

1691 . 

O 

0. 18 

0. 1 1 

0.62 | 

1 

STM141 

STM-TURB- 1 

POWR 

0. 

45. 

2019. 

1452. 

263. 

77. 

-469. 

0. 

2019. COAL-AFB 

2019. 

0 

0.02 

0.13 

0.52 

1 

STM141 

STM-TURB- 1 

HEAT 

0. 

372. 

1465. 

1054. 

191 . 

56. 

0. 

226. 

1 465 . COAL-AFB 

1691 . 

0 

0.18 

0.11 

0.62 

2 

STM088 

STM-TURB-8 

POWR 

0. 

-694. 

2758. 

2081 . 

263. 

77. 

-1208. 

0. 

2758. RESIDUAL 

2758. 

0 

-0.34 

0. 10 

0.38 

2 

STM088 

STM-TURB-8 

HEAT 

0. 

260. 

1397. 

1054. 

133. 

39. 

0. 

406. 

1397. RESIDUAL 

1803. 

0 

0. 13 

0,07 

0.58 

2 

STM088 

STM-TURB-8 

POWR 

0. 

-694. 

2758. 

2081 . 

263. 

77. 

-1208. 

0. 

2758. COAL-FGD 

2758. 

0 

-0.34 

0. 10 

0.38 

2 

STM088 

STM-TURB-8 

HEAT 

0. 

260. 

1397. 

1054. 

133. 

39. 

0. 

406. 

1397. COAL-FGD 

1803. 

0 

O. 13 

0.07 

0.58 

2 

STM088 

STM-TURB-8 

POWR 

0. 

-694. 

2758. 

2081 . 

263. 

77. 

-1208. 

0. 

2758. COAL-AFB 

2758. 

0 

-0.34 

0. 10 

0.38 

2 

STM088 

STM-TURB-8 

HEAT 

0. 

260. 

1397. 

1054. 

133. 

39. 

0. 

406. 

1397. COAL-AFB 

1803. 

0 

0. 13 

0.07 

0.58 

3 

PFBSTM 

PFB-STMTB- 

POWR 

0. 

500. 

1 327 . 

854. 

263. 

77. 

235, 

0. 

I 563 . COAL -PFB 

1563. 

0 

0.24 

0.17 

0.67 

3 

PFBSTM 

PFB-STMTB- 

HEAT 

0. 

618. 

1638. 

1054. 

325. 

95. 

0. 

-193. 

1 638 . COAL-PFB 

1446. 

0 

0.27 

0.20 

0.64 

4 

T I STMT 

TI-STMTB-1 

POWR 

0. 

505. 

1061 . 

631 . 

263. 

77. 

498. 

G. 

1559. RESIDUAL 

1559. 

0 

0.24 

0. 17 

0.68 


4 

T I STMT 

TI -STMTB-1 

HEAT 

0. 

S43. 

1772. 

1054. 

440. 

129. 

0. 

-552. 

1772. RESIDUAL 

1220. 

0 

0.32 

0.25 

0.59 

4 

T I STMT 

TI -STMTB-1 

POWR 

0. 

505. 

1061 . 

631 . 

263. 

77. 

498. 

0 . 

1 559 . COAL 

1559. 

0 

0.24 

0. 17 

0.68 

4 

TISTMT 

TI -STMTB-1 

HEAT 

0. 

843. 

1772. 

1054. 

440. 

129. 

0. 

-552. 

1772. COAL 

1220. 

0 

0.32 

0.25 

0,59 

5 

TIHRSG 

THERMIONIC 

POWR 

0. 

191 . 

1872. 

1209. 

263. 

77. 

-182. 

0. 

1872. RESIDUAL 

1872. 

0 

0.09 

0. 14 

0.56 

5 

TIHRSG 

THERMIONIC 

HEAT 

0. 

325. 

1632. 

1054. 

230. 

67. 

0. 

106. 

1632. RESIDUAL 

1738. 

0 

0. 16 

0.13 

0.61 

5 

TIHRSG 

THERMIONIC 

POWR 

0. 

191 . 

1872. 

1209. 

263. 

77. 

-182. 

0. 

1872. COAL 

1872. 

0 

0.09 

0. 14 

0.56 

5 

TIHRSG 

THERMIONIC 

HEAT 

0. 

325. 

1632. 

1054. 

230. 

67. 

0. 

106. 

1632. COAL 

1738. 

0 

0. 16 

0. 13 

0.61 

6 

STIRL 

STIRLING-1 

POWR 

0. 

365. 

1045. 

499. 

263. 

77. 

653. 

0 . 

1 699. DISTI LLA 

1699. 

O 

0.18 

0. 16 

0.62 

6 

STIRL 

STIRLING-1 

HEAT 

0. 

770. 

2209. 

1054. 

557. 

163. 

0. 

-916. 

2209.DISTILLA 

1293. 

0 

0,26 

0.25 

0.48 


T7 


© 4? 
© 
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HONEYWELL PAGE PRINTING SYSTEM- PH 89-02 


k • 


DATE 06/06/79 GENERAL ELECTRIC COMPANY PAGE 87 

COGENERATION TECHNOLOGY ALTERNATIVES STUDY 

I&SE PEO ADV DESIGN ENGR REPORT 5. 1 

**FUEL ENERGY SAVED BY PROCESS AND ECS** 

INDUSTRY 28002 MW 77.20 PROCESS MILLIONS BTU/HR 1054.0 PROCESS TEMP(F) 366. PRODUCT CHEM HOURS PER YEAR 8760. 


POWER TO HEAT RATIO 0.250 

UTILITY FUEL COAL WASTE FUEL EGV BTU*10**6= 0. HOT WATER BTU*10**6= O. 






WASTE 

FUEL 

COGEN 

COGEN 

COGEN 

COGEN 

AUX 

UTILIT 

TOTAL SITE 

NET* FAIL 

FESR 

POWER HEAT I 





FUEL 

SAVED* 

FUEL 

PROCES 

PROCES 

MW 

PROCES 

FUEL 

FUEL FUEL 

TOTAL* 



FACTR 

FACTR 





USEO 

NO-NET 

USED 

HEAT 

POWER 

ELECT 

B01LR 

USED 

SITE USED 

UTILIT 









10**6 

10**6 

10**6 

10**6 

10**6 


10**6 

10**6 

10**6 10**6 









BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 


BTU/HR 

BTU/HR 

BTU/HR BTU/HR 





6 

STIRL 

STIRLING-1 

POWR 

0. 

365. 

1045. 

499. 

263. 

77. 

653. 

0. 

1699. RESIDUAL 

1699. 

0 

0.18 

0. 16 

0.62 

6 

STIRL 

STIRLING-1 

HEAT 

0. 

770. 

2209. 

1054. 

557. 

163. 

0. 

-916. 

2209. RESIDUAL 

1293. 

0 

0.26 

0.25 

0.48 

6 

STIRL 

STIRLING-1 

POWR 

0. 

365. 

1045. 

499. 

263. 

77. 

653. 

0. 

1699. COAL 

1699. 

0 

0. 18 

0. 16 

0.62 

6 

STIRL 

STIRLING-1 

HEAT 

0. 

770. 

2209. 

1054. 

557. 

163. 

0. 

-916. 

2209. COAL 

1293. 

0 

0.26 

0.25 

0.48 

7 

HEGT85 

HELIUM-GT- 

POWR 

0. 

117. 

621 . 

97. 

263. 

77. 

1126. 

0. 

1946. COAL -AFB 

1946. 

0 

0.06 

0. 14 

0.54 

7 

HEGT85 

HELIUM-GT- 

HEAT 

0. 

1268. 

8915. 

1054 . 

2862. 

839. 

0. 

-8119. 

8915. COAL-AFB 


■9 

0. 12 

0.32 

0. 12 

8 

HEGT60 

HELIUM-GT- 

POWR 

0. 

154. 

1017. 

296. 

263. 

77. 

892. 

0. 

1909. COAL -AFB 

itH frfriTB&g!! 


0.07 

0.14 

0.55 

8 

HEGT60 

HELIUM-GT- 

HEAT 

0. 

549. 

3627. 

1054. 

939. 

275. 

0. 

-2112. 

3627. COAL-AFB 

iKJc 

WMZk 

0. 13 

0.26 

0.29 

9 

HEGTOO 

HELiUM-GT- 

POWR 

0. 

186. 

1497. 

731 . 

263. 

77. 

380. 

0. 

1877. COAL-AFB 

1877. 

o 

0.09 

O. 14 

0.56 

9 

HEGTOO 

HELIUM-GT- 

HEAT 

O. 

269. 

2158. 

1054. 

380. 

Ill . 

0. 

-364. 

21 58. COAL-AFB 

1794. 

o 

0.11 

0. 18 

0.49 

10 

FCMCCL 

FUEL-CL-MO 

POWR 

0. 

439. 

866. 

410. 

263. 

77. 

757. 

0. 

1 624 . COAL 

1624. 

10 

0.21 

0.16 

0.65 

10 

FCMCCL 

FUEL-CL-MO 

HEAT 

0. 

1129. 

2227. 

1054. 

677. 

198. 

0. 

-1292. 

2227. COAL 

934. 

o 

0.34 

0.30 

0.47 

1 1 

FCSTCL 

FUEL-CL-ST 

POWR 

0. 

455. 

700. 

282. 

263. 

77. 

909. 

0. 

1608. COAL 

1608. 

10 

0.22 

0. 16 

0.66 

11 

FCSTCL 

FUEL-CL-ST 

HEAT 

0. 

1702. 

2618. 

1054. 

986. 

289. 

0. 

-2257. 

2618. COAL 

361 . 

0 

0.39 

0.38 

0.40 

12 

IGGTST 

INT-GAS-GT 

POWR 

0. 

357. 

948. 

409. 

263. 

77. 

758. 

0. 

1706. COAL 

1706. 

10 

0. 17 

0. 15 

0.62 

12 

I GGTST 

INT-GAS-GT 

HEAT 

0. 

919. 

2440. 

5054. 

678. 

199. 

0. 

-1296. 

2440. COAL 

1 144. 

0 

0.27 

0.28 

0.43 * 

,3 

GTSOAR 

GT-HRSG- 10 

POWR 

0. 

368. 

908. 

385. 

263. 

77. 

787. 

0. 

1695. RESIDUAL 

1695. 

0 

0.18 

0.16 

0.62 

13 

GTSOAR 

GT-HRSG- 10 

HEAT 

0. 

1007. 

2486. 

1054. 

721 . 

211. 

0. 

-1429. 

2486. RESIDUAL 

1058. 

o 

0.29 

0.29 

0.42 


GTAC08 

GT-HRSG -08 

POWR 

0. 

438. 

976. 

502. 

263. 

77. 

649. 

0. 

1625. RESIDUAL 

1625. 

0 

0.21 

0. 18 

0.65 

14 

GTACOB 

GT-HRSG-08 

HEAT 

0. 

920. 

2048. 

1054. 

553. 

162. 

0. 

-905. 

2048. RESIDUAL 

1143. 

0 

0.31 

0.27 

0.51 

15 

GTAC12 

GT-HRSG- 12 

POWR 

0. 

431 . 

864. 

401 . 

263. 

77. 

768. 

0. 

1632. RES I DUAL 

1632. 

0 

0.21 

0.16 

0.65 

15 

GTAC12 

GT-HRSG- 12 

HEAT 

0. 

1134. 

2271 . 

1054. 

693. 

203. 

0. 

-1341 . 

2271 .RESIDUAL 

930. 

0 

0.33 

0.31 

0.46 

16 

GTAC16 

GT-HRSG- 16 

POWR 

0. 

423. 

815. 

353. 

263/ 

77. 

825. 

0. 

1641. RES I DUAL 

1641 . 

0 

0.20 

0. IS 

0.64 

16 

GTAC16 

GT-HRSG- 16 

HEAT 

0. 

1263. 

2437. 

1054. 

787. 

231 . 

0. 

-1637. 

2437. RESIDUAL 

800. 

0 

0.34 

0.32 

0.43 

17 

GTWC16 GT-HRSG- 1 6 

POWR 

0 . 

385. 

836. 

338. 

233. 

77. 

842. 

0. 

1676. RESIDUAL 

1678. 

0 

0.19 

0. 16 

0.63 

17 

GTWC16 

GT-HRSG- 16 

HEAT 

0 . 

1 199. 

2605. 

1054. 

820. 

240. 

0 . 

-1741 . 

2605. RESIDUAL 

664. 

0 

0.32 

0.32 

0.40 















L. PAGE PRINTING SYSTEM- P1T8B-.Q2 


DATE 06/06/79 
I8SE PEO ADV DESIGN ENGR 


GENERAL ELECTRIC COMPANY 
COGENERATION TECHNOLOGY ALTERNATIVES STUDY 

REPORT 5. 1 

**FUEL ENERGY SAVED BY PROCESS AND ECS** 


INDUSTRY 26002 MW 77.20 PROCESS MILLIONS BTU/HR 1054.0 PROCESS TEMP(F) 366. PRODUCT CHEM 

POWER TO HEAT RATIO 0.250 

UTILITY FUEL COAL WASTE FUEL EOV BTU* 10**6= O. 


PAGE es 

HOURS PER YEAR 8760. 
R BTU* 10**6= O. 


WASTE 

FUEL 

USED 

10**6 


FUEL COGEN COGEN COGEN COGEN 
SAVED= FUEL PROCES PROCES MW 
NO -NET USED HEAT POWER ELECT 
10**6 10**5 50**6 10**6 


O. HOT WATER BTU*10**6= 
SITE NET* FAIL I 


18 CC1626 GTST-16/2F POWR 

18 CC1626 GTST- 16/- HEAT 

19 CC1622 GTST- 16/22 POWR 

19 CC1622 GTST- 16/22 HEAT 

20 CC1222 GTST- 12/22 POLY. 

20 CC1222 GTST- 12/22 HEAT 

21 CC0822 GTST-08/22 POWR 

21 CC0822 GTST-08/22 HEAT 

22 ST1G15 STIG-15-16 POWR 

22 STIG15 STIG-15-16 HEAT 

23 STIG10 STIG-1 0- 1 6 POWR 

23 STIG10 STIG-10-16 HEAT 

24 STIG1S STIG-1S-16 POUR 

24 STIG1S STIG-1S-16 HEAT 

25 DEADV3 DIESEL-ADV POWR 

25 DEADV3 D1ESEL-ADV HEAT 

26 DEADV2 DIESEL-ADV POWR 

26 DEADV2 DIESEL-ADV HEAT 

"27 OEADV 1 D I ESEL - ADV POWR 

27 DEADV1 DIESEL-ADV HEAT 

28 DEHTPM ADV-DIESEL POWR 

28 DEHTPM ADV-DIESEL HEAT 

29 DESOA3 DIESEL-SOA POWR 
29 DES0A3 D1ESEL-S0A HEAT 

29 DES0A3 DIESEL-SOA POWR 
29 DESOA3 DIESEL-SOA HEAT 


BTU/HR BTU/HR BTU/HR BTU/HR BTU/HR 

O. 378. 707. 223. 263. 

O. 1788. 3344. 1054. 1246. 


397. 

1687. 


248. 

1054. 


1693. 

3025. 

1054. 

1113 

430. 

1437. 

764. 

2556. 

315. 

1054. 

263 

881 

142. 

16695. 

691 . 
81077. 

9. 

1054. 

263 

30890 

204. 

2212. 

734. 

7955. 

97. 

1054. 

263 

2857 

232. 

786. 

166. 

263 

1478. 

5000. 

10S4. 

1676 

284. 

710. 

146. 

263 


0. 284. 

O, 2059. 

0. 325. 

0. 1901. 


1054. 1908. 

ISO. 263. 


0. 440. 710. 278. 

O. 1670, 2696. 1054. 

0. 424. 805. 345. 

0. 1294. 2460. 1054. 

O. 240. 730. 125. 


AUX UT1LIT TOTAL SITE NET* 

PROCES FUEL FUEL FUEL TOTAL* 

BOILR USED SITE USED UTILIT 

10**6 10**6 10**6 10**6 

BTU/HR BTU/HR BTU/HR BTU/HR 


97®. 0. 

O. -3070. 

948. 57 

0. -2675. 

946. O. 

0. -2654. 

869. 0. 

O. -1930. 

1229. O. 

0.-95709. 

1 1 26" 57 

0. -8104. 


1685. RESIDUAL 
3344. RESIDUAL 

1666. RES I DUAL 
3051 .RESIDUAL 

1662. RESIDUAL 
3025. RESIDUAL 

1634. RES I DUAL 
2556 .RESIDUAL 

1921. RES I DUAL 
61 077. RESIDUAL 

1859. RESIDUAL 
7955. RESIDUAL 


1921 . 

-14632. 


77. 1045. 


0. 1831 .RESIDUAL 1831, 


O. -4414. 5000. RESIDUAL 


77. 1069. 


1779. RESIDUAL 1779. 


263. 

77. 

1028. 

0 

1540. 

451 . 

0 . 

-3988 

263. 

77. 

913. 

0 

1000. 

293. 

0 . 

-2302 

263. 

77. 

834. 

0 

804. 

236. 

0 . 

-1691 

263. 

77. 

1093. 

0 

2225. 

652. 

0 . 

-6131 , 

263. 

77. 

1093. 

0 

2225. 

652. 

0 . 

-6131 . 


0. -5130. 5142. RESIDUAL 


0. 1738. RESIDUAL 1738. 


FESR POWER HEAT 
FACTR FACTR 


0 O. 18 
O 0.35 


0.16 0.63 

0.37 0.32 

“6716 0.63 
0.37 0.35 

0,16 0.63 

0.37 0.35 

0.16 0.65 

0.34 0.41 

0.14 0.55 

0.38 0.01 

____ __ 57 
0.36 0.13 


JO 0.11 0.14 0.58 

O 0.23 0.34 0.21 

O 0.14 0.15 0.59 

0 0.29 0.37 0. 20 

1 0.16 0.15 0.61 

1 0.31 0,37 0.25 

"1 5721 07l6 5765 

1 0.38 0.37 0.39 


O 0.12 0.14 0.58 

0 0.25 0.36 0.17 


HONEYWELL PA C E PR I N TING 3VST EM-JPI 185-02, 



FUEL SAVED* FUEL PROCES PROCES MW PROCES FUEL FUEL FUEL TOTAL+ FACTR FACTR j ! 

USED NO -NET USED HEAT POWER ELECT BOILR USED SITE USED UTILIT S 

10**6 10**6 10**6 10**6 10**6 10**6 10**6 10**6 10**6 „ j 

BTU/HR 6TU/HR BTU/HR BTU/HR BTU/HR BTU/HR BTU/HR BTU/HR BTU/HR j 

0.15 0.39 I 

0.36 0.22 f 

6 . 59 

0.36 0.22 j 

0.16 0 .65 ! 

0.36 0.40 • 

j 

0.16 0.65 | 

0.36 0.40 

32 QTSOAD GT-HRSG- 10 POWR 0. 410. 902. 415. 263. 77. 751. 0. 1653. DISTI LLA 1653. 0 0.20 0.16 0.64 11 

32 QTSOAD GT-HRSG-’.O HEAT O. 1040. 2288. 1054. 668. 196. 0. -1265. 2288. DISTILLA 1023. 0 0.31 0.29 0.46 ft 

33 GTRA08 GT-85RE-08 POWR 0^ 377. 738. 248. 263. lT. 948. CT 1 686. DISTI LLA 1686. 6 0. 18 0. 16 CL63 

33 GTRA08 GT-85RE-08 HEAT 0. 1602. 3135. 1054. 1119. 328. 0. -2674. 3135. DISTILLA 461. O 0.34 0.36 0.34 

34 GTRA12 GT-85RE-12 POWR 0. 387. 736. 255. 263. 77. 940, 0, 1 676 ■ DISTI LLA 1676. 0 0.19 0.16 0.6 3 

34 6TRA12 GT-85RE-12 HEAT 0. 1602. 3044. 1054. 1090. 319. 0. -2583. 3044 . DISTI LLA 462. 0 0.34 0.36 0.35 


35 GTRA16 GT-85RE-16 POWR 0. 390. 755. 273. 263. 77. 918. 0. 1 673 . Dl STI LLA 1673. 0 0.19 0.16 0.63 

35 QTRA16 GT-85RE-16 HEAT 0. 1504. 2909. 1054. 1015. 298. 0. -2349. 2909 . PI STI LLA 560. 0 0.34 0.35 0.36 


36 

GTR203 

GT-60RE-08 

POWR 

0. 389. 

823. 

331 . 

263. 

77. 

851 . 

0. 

1674. DISTILLA 

1674. 

0 

0. 19 

0.16 

0.63 

36 

GTR203 

GT-60RE-08 

HEAT 

0. 1240. 

2621 . 

1054. 

839. 

246. 

0. 

-1798. 

2621 .DISTILLA 

823. 

0 

0.32 

0.32 

0.40 

37 

GTR212 

GT-60RE-1 2 

POWR 

0. 388. 

798. 

309. 

263. 

77. 

877. 

0. 

1675. DISTILLA 

1675. 

0 

0. 19 

0. 16 

0.63 

37 

GTR212 

GT-60RE- 1 2 

HEAT 

0 . 1 325 . 

2726. 

1054. 

900. 

264. 

0. 

-1988. 

2726. DISTI LLA 

738. 

0 

0.33 

0.33 

0.39 

38 

GTR216 

GT-60RE- 1 6 

POWR 

0. 396. 

782. 

301 . 

263. 

77. 

885. 

0. 

1668. DISTILLA 

1668. 

0 

0.19 

0. 16 

0.63 

38 

GTR216 

GT-60RE- 1 6 

HEAT 

0 . 1 385 . 

2737. 

1 054". 

922. 

270. 

0. 

-2060. 

2737. DISTI LLA 

67r. 

0 

0.34 

C. 34 

0.39 

39 

GTRW08 

GT-85RE-08 

POWR 

0. 318. 

750. 

208. 

263. 

77. 

995. 

0. 

1746. DISTILLA 

1743. 

0 

0. 15 

0. 15 

0.60 

39 

GTRW08 

GT-85RE-08 

HEAT 

0. 1608. 

3800. 

1054. 

1334. 

391 . 

0. 

-3345. 

3800. DISTI LLA 

455. 

0 

0.30 

0.35 

0.28 

40 

GTRW12 

GT-35RE- 1 2 

POWR 

0. 341. 

724. 

205. 

263. 

77. 

999. 

0. 

1722. DISTI LLA 

1722. 

0 

0. 17 

0.15 

0.61 

40 

GTRW12 

GT-85RE- 1 2 

HEAT 

0. 1751. 

3718. 

1054. 

1353. 

397. 

0. 

-3406. 

3718. DISTILLA 

312. 

0 

0.32 

0.36 

0,28 


[ 


30 

DES0A2 

01 ESEL-SOA 

POWR 

0 . 

282. 

730. 

161 . 

263. 

77. 

1051 . 

0 . 

1781 .DISTILLA 

1781 . 

1 

0. 14 

30 

DESOA2 

DIESEL-SOA 

HEAT 

0 . 

1854. 

4791 . 

1054. 

1730. 

507. 

0 . 

-4582. 

4791 .DISTILLA 

209. 

1 

0.28 

30 

DES0A2 

DI ESEL-SOA 

POWR 

0 . 

282. 

730. 

161 . 

263. 

77. 

1051 . 

0 . 

1781 .RESIDUAL 

1781 . 

1 

0. 14 

30 

DES0A2 

DIESEL-SOA 

HEAT 

0 . 

1854. 

4791 . 

1054. 

1730. 

507. 

0 . 

-4582. 

4791 .RESIDUAL 

209. 

1 

0.28 

31 

DES0A1 

DIESEL-SOA 

POWR 

0 . 

438. 

730. 

293. 

263. 

77. 

896. 

0 . 

1625. DISTILLA 

1625. 

1 

0.21 

31 

DESOAt 

DIESEL-SOA 

HEAT 

0 . 

1577. 

2628. 

1054. 

949. 

278. 

0 . 

-2142. 

2628. DISTILLA 

486. 

1 

0.37 

31 

DES0A1 

DIESEL-SOA 

POWR 

0 . 

438. 

730. 

293. 

263. 

77, 

896. 

0 . 

1625. RESIDUAL 

1625. 

1 

0.21 

31 

DES0A1 

DIESEL-SOA 

HEAT 

0 . 

1577. 

2628. 

1054. 

949. 

278. 

0 . 

-2142. 

2628. RESIDUAL 

486. 

1 

0.37 
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I«S£ PEO ADV DESIGN ENGR 


GENERAL ELECTRIC COMPANY 
COGENERATION TECHNOLOGY ALTERNATIVES STUDY 

REPORT S ■ 1 

**FUEL ENERGY SAVED BY PROCESS AND ECS** 


INDUSTRY 28002 MW 77.20 PROCESS MILLIONS BTU/HR 1054.0 PROCESS TEMP C F ) 366. PRODUCT CHEM 


PAGE 90 


HOURS PER YEAR 6760. 


UTILITY FUEL COAL 


POWER TO HEAT RATIO 0.250 

WASTE FUEL EQV BTU* 10**6= 


WASTE FUEL COGEN 
FUEL SAVED* FUEL 
USED MO -NET USED 
10**6 10**6 10**6 


COGEN COGEN COGEN 
PROCES PROCES MW 
HEAT POWER ELECT 
10**6 10**6 


BTU/HR BTU/HR BTU/HR BTU/HR BTU/HR 


41 GTRW16 GT-65RE-16 POWR 
41 GTRW16 GT-85RE-16 HEAT 


42 GTR308 GT-60RE-08 POWR 

42 GTR308 GT-60RE-08 HEAT 

43 GTR312 GT-60RE-12 POWR 




45 FCPADS FUEL-CL-PH POWR 
45 FCPADS FUEL-CL-PH HEAT 


46 FCMCDS FUEL-CL-MO POWR 
46 FCMCDS FUEL-CL-MO HEAT 


■ 


AUX UTILIT TOTAL 
PROCES FUEL FUEL 
BO I LR USED SITE 
10**6 10**6 10**6 
BTU/HR BTU/HR BTU/HR 


0. HOT WATER BTU*10**6= 

SITE NET= FAIL f 

FUEL TOTAL* 

USED UTILIT 

10**6 

* BTU/HR 


POW ER HEAT 
FACTR FACTR 


346. 738. 222. 263. 77 

1645. 3506. 1054. 1252. 367 


979. 0. 17V7.DISTILLA 1717. 

0. -3089. 3506.DISTILLA 418. 


0.17 0.15 0.61 

0.32 0.36 0.30 
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'.DATE 06/06/79 GENERAL ELECTRIC COMPANY 

jj COGENERATION TECHNOLOGY ALTERNATIVES STUDY 

I t«SE PEO ADV DESIGN ENGR REPORT 5.1 

ii **FUEL ENERGY SAVED BY PROCESS AND ECS** 

| INDUSTRY 26003 MW 97.20 PROCESS MILLIONS BTU/HR 947.0 PROCESS TEMPCF) 366. PRODUCT CHEM HOURS PER YEAR 6760. 


POWER TO HEAT RATIO 0.350 

UTILITY FUEL COAL WASTE FUEL EQV BTU*10**6= O. HOT WATER BTU*10**6= 0. 


If 




WASTE 

FUEL 

COGEN 

COGEN 

COGEN 

COGEN 

AUX 

UTILIT 

TOTAL SITE 

NET* 

FAIL 

FESR 

POWER 

HEAT 

if 




FUEL 

SAVED* 

FUEL 

PROCES 

PROCES 

MW 

PROCES 

FUEL 

FUEL FUEL 

TOTAL* 



FACTR 

FACTR 





USED 

NO -NET 

USED 

HEAT 

POWER 

ELECT 

BOILR 

USED 

SITE USED 

UTILIT 









10**6 

10**6 

1 0**6 

10**6 

10**6 


10**6 

10**6 

1 0**6 

10**6 




* 

A 




BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 


BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 




I 

■■ 

0 

ONOCGN 

NO COG 

0 N 

0. 

0. 

0. 

0. 

0. 

0. 

1114. 

1036. 

1114. COAL-FGD 

2151 . 

0 

0. 

0,15 

% 

0.44 1 

1 

STM141 

STM-TURB-1 

POWR 

0. 

-391 . 

2541 . 

1 829. 

332. 

97. 

-1037. 

0. 

2541 .RESIDUAL 

2541 . 

0 

-0.18 

0. 13 

0.37 | 

1 

STM141 

STK-TURB-1 

-HEAT 

0. 

335. 

1316. 

947. 

172. 

50. 

0. 

500. 

131 6. RESIDUAL 

1816. 

0 

0. 16 

0,09 

0.52 1 

1 

STM 141 

STM-TURB-1 

POWR 

0. 

-391 . 

2541 . 

1829. 

332. 

97. 

-1037. 

0. 

2541 .COAL-FGD 

2541 . 

0 

-0,18 

0.13 

0.37 

1 

STM 141 

STM-TURB-1 

HEAT 

0. 

335. 

1316. 

947. 

172. 

50. 

0. 

500. 

131 6. COAL-FGD 

1816. 

0 

0. 16 

0.09 

0.52 

i 1 

STM141 

STM-TURB-1 

POWR 

0. 

-391 . 

2541 . 

1829. 

332. 

97. 

-1037. 

0. 

2541 . CGAL-AFB 

2541 . 

0 

-0.18 

0.13 

0.37 . 

i i 

STM141 

STM-TURB-1 

HEAT 

0. 

335. 

1316. 

947. 

172. 

50. 

0. 

500. 

1316. COAL-AFB 

1816. 

0 

0. l r 

0.09 

0.52 | 

1 2 

STM088 

STM-TURB-8 

POWR 

0. 

-1322. 

3472. 

2620, 

332, 

97. 

-1968. 

0. 

3472. RESIDUAL 

3472. 

0 

-o r 

0.10 

0.27 f 

2 

STM088 

STM-TURB-8 

HEAT 

0. 

234. 

1255. 

947, 

120. 

35. 

0. 

662. 

1255. RESIDUAL 

’917. 

0 

t 

0.06 

0.49 i 


STM088 

STM-TURB-8 

POWR 

0. 

-1322. 

3472. 

2620. 

332. 

97. 

-1968. 

0. 

3472. COAL-FGD 

3472. 

0 

-0,61 

0.10 

0.27 1 

:j 2 

STM088 

STM-TURB-8 

HEAT 

0. 

234. 

1255. 

947. 

120. 

35. 

0, 

662. 

1255. COAL-FGD 

1917, 

0 

0. 1 1 

0.06 

0.49 I 

1 2 

STM088 

STM-TURB-8 

POWR 

0. 

-1322. 

3472, 

2620. 

* 332. 

97. 

-1968. 

0. 

3472. COAL-AFB 

3472. 

0 

-0.61 

0. 10 

0.27 | 

i 2 

1 

STM088 

STM-TURB-8 

HEAT 

0. 

234. 

1255. 

947. 

120. 

35, 

0. 

662. 

1255. COAL-AFB 

1917. 

0 

0. 1 1 

0.06 

0.49 1 



3 

PFBSTM 

PFB-STMTB- 

POWR 

0 . 

479. 

1671 . 

1075. 

332. 

97, 

-151 . 

0 . 

1671 .COAL-PFB 

1671 . 

0 

0.22 

0.20 

0.57 

3 

PFBSTM 

PFB-STMTB- 

HEAT 

0 . 

555. 

1472. 

947. 

292. 

86, 

0 . 

124. 

1472. COAL- PFB 

1596, 

0 

0.26 

0.18 

0.59 

4 

T I STMT 

TI -STMTB-1 

POWR 

0 . 

635. 

1336. 

795. 

332, 

97. 

179. 

0 . 

1515. RESIDUAL 

1515. 

0 

0.30 

0.22 

0.62 

4 

T I STMT 

TI -STMTB-I 

HEAT 

0 . 

757. 

1592. 

947. 

395. 

116. 

0 . 

-199. 

1592. RESIDUAL 

1393. 

0 

0.32 

0.25 

0.59 

4 

T I STMT 

TI -STMTB-1 

POWR 

0 . 

635. 

1336. 

795. 

332. 

97. 

179. 

0 . 

151 5. COAL 

1515. 

0 

0.30 

0.22 

0.62 

4 

T I STMT 

TI -STMTB-1 

HEAT 

0 . 

757. 

1592. 

947. 

395. 

1 16. 

0 . 

-199. 

1592. COAL 

1393. 

0 

0.32 

0.25 

0.59 

5 

TIHRSG 

THERMIONIC 

POWR 

0 . 

-207. 

2357. 

1522. 

332. 

97. 

-677. 

0 . 

2357. RESIDUAL 

2357, 

0 

-0.10 

0. 14 

0.40 

5 

TIHRSG 

THERMIONIC 

HEAT 

0 . 

292. 

1466. 

947. 

206. 

60. 

0 . 

392. 

1466. RES I DUAL 

1858. 

0 

O. 14 

0 . 1 1 

0.51 

5 

TIHRSG 

THERMIONIC 

POWR 

0 . 

-207. 

2357. 

1522. 

332. 

97. 

-677. 

0 . 

2357. COAL 

2357. 

0 

-0.10 

0. 14 

0.40 

5 

TIHRSG 

THERM IONIC 

HEAT 

0 . 

292. 

1466. 

947. 

206. 

60. 

0 . 

392. 

1466. COAL 

1858. 

0 

0. 14 

C. 1 1 

0.51 

6 

STIRL 

STI RLING-1 

POWR 

0 . 

459. 

1316. 

628. 

332. 

97, 

375. 

0 . 

1 692. DISTILLA 

1692. 

0 

0.21 

0.20 

0.56 

6 

STIRL 

STIRLING-1 

HEAT 

0 . 

692. 

1935. 

947. 

500. 

147. 

0 . 

-526. 

1985.DISTILLA 

1458. 

0 

0.26 

0.25 

0.48 
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DATE 06/06/79 GENERAL ELECTRIC COMPANY PAGE 92 

COGENERATION TECHNOLOGY ALTERNATIVES STUDY 

I&SE PEO ADV DESIGN ENGR REPORT 5 ■ 1 

**FUEL ENERGY SAVED BY PROCESS AND ECS** 


I INDUSTRY 28003 MW 97.20 PROCESS MILLIONS BTU/HR 947.0 PROCESS TEMP(F) 366. PRODUCT CHEM HOURS PER YEAR 6760. 

POWER TO HEAT RATIO 0.350 

UTILITY FUEL COAL WASTE FUEL EQV BTU*10**6= 0. HOT WATER BTU*10**6= 0. 






WASTE 

FUEL 

COGEN 

COGEN 

COGEN 

COGEN 

AUX 

UTI LIT 

TOTAL SITE 

NET* 

FAIL 

FESR 

POWER 

HEAT 





FUEL 

USED 

10**6 

BTU/HR 

SAVED* 
NO-NET 
1 0**6 
BTU/HR 

FUEL 
USED 
1 0**6 
BTU/HR 

PROCES 

HEAT 

10**6 

BTU/HR 

PROCES 

POWER 

10**6 

BTU/HR 

MW 

ELECT 

PROCES 

BOILR 

10**6 

BTU/HR 

FUEL 

USED 

10**6 

BTU/HR 

FUEL FUEL 

SITE USED 

10**6 
BTU/HR 

TOTAL* 

UTILIT 

10**6 

BTU/HR 



FACTR 

FACTR 

6 

STIRL 

STIRLING-1 

POWR 

0. 

459. 

1316. 

628. 

332. 

97. 

375. 

0. 

1692. RESIDUAL 

1692. 

0 

0.21 

0.20 

0. 56 

6 

ST1RL 

STIRLING-1 

HEAT 

0. 

692. 

1985. 

947. 

500. 

147. 

0. 

-526. 

1985. RESIDUAL 

1458. 

0 

0.26 

0.25 

0.48 

6 

STIRL 

STIRLING-1 

POWR 

0. 

459. 

1316. 

628. 

332. 

97. 

375. 

0. 

1692. COAL 

1692. 

0 

0.21 

0.20 

0.56 

6 

STIRL 

STIRLING-1 

HEAT 

0. 

692. 

1985. 

947. 

500. 

147. 

0. 

-526. 

1985, COAL 

1458, 

0 

0.26 

0.25 

0.48 

7 

HEGT85 

HELI UI1-GT- 

POWR 

0. 

147. 

1033. 

122, 

332. 

97. 

970. 

0. 

2004 . COAL-AFB 

2004. 

0 

0.07 

0.17 

0.47 1 

7 

HEGT85 

HELIUM-GT- 

HEAT 

0. 

1 139. 

8010. 

947. 

2571 . 

754. 

0, 

-6998. 

801 0 . COAL-AFB 

1011 . 

0 

0.12 

0.32 

0.12 f 

6 

HEGT60 

HELIUM-GT- 

POWR 

0. 

194. 

1280. 

372. 

332. 

97. 

676. 

0. 

1957. COAL-AFB 

1957. 

0 

0.09 

0. 17 

0.48 * 

8 

HEGT60 

HELIUM-GT- 

HEAT 

0. 

493. 

3258. 

947. 

844. 

247. 

0. 

-1601 . 

3258. COAL-AFB 

1658. 

0 

0.13 

0.26 

0.29 * 

9 

HEGTOO 

HELIUM-GT- 

POWR 

0. 

235. 

1884. 

920. 

332. 

97. 

31 . 

0. 

191 6. COAL-AFB 

1916. 

0 

0.11 

0. 17 

0,49 

9 

HEGTOO 

HELIUM-GT- 

HEAT 

0. 

242. 

1939. 

947. 

341 . 

100, 

0. 

-30. 

1939. COAL-AFB 

1909. 

0 

O. 1 1 

0. 18 

0.49 

10 

FCMCCL 

FUEL-CL-MO 

POWR 

o. 

553. 

1091 . 

516. 

332. 

97. 

507, 

0. 

1598. CCAL 

1598. 

10 

0.26 

0.21 

0.59 

10 

FCHCCL 

FUEL-CL-MO 

HEAT 

0, 

1014. 

2001 . 

947. 

603. 

?78. 

0. 

-864. 

2001 .COAL 

1136. 

0 

0.34 

0.30 

0.47 

11 

FCSTCL 

FUEL-CL-ST 

POWR 

0. 

573. 

831 . 

355. 

332. 

97. 

697. 

0. 

1578. COAL 

1578. 

10 

0.27 

0.21 

0.60 

1 1 

FCSTCL 

FUEL-CL-ST 

HEAT 

0. 

1530. 

2352. 

947. 

886, 

260. 

0. 

-1731 . 

2352. COAL 

621 . 

0 

0.39 

0.38 

0.40 

12 

I GGTST 

I NT-GAS-GT 

POWR 

0. 

450. 

1193. 

516. 

332. 

97. 

508. 

0. 

1701 .COAL 

1701 . 

0 

0.21 

0.19 

0.56 

12 

I GGTST 

INT-GAS-GT 

HEAT 

0. 

326. 

2192. 

947. 

609. 

179. 

0. 

-867. 

21 92. COAL 

1324. 

0 

0.27 

0.23 

0.43 

13 

GTSOAR 

GT-HR5G- 1 0 

POWR 

0. 

463. 

1144. 

485. 

332. 

97. 

544. 

0. 

1687. RESIDUAL 

1687, 

0 

0.22 

0.20 

0.56 

13 

GTSOAR 

GT-HRSG-1 0 

HEAT 

0. 

905. 

2233. 

947. 

643. 

190. 

0. 

-987. 

2233. RESIDUAL 

1246. 

0 

0.29 

0.29 

0,42 

14 

GTAC08 


POWR 

0. 


1228. 

632. 

332. 

97. 

371 . 

0. 

1599. RESIDUAL 

1599. 

0 

0.26 

0.21 

0.59 

14 

GTAC08 


HEAT 

0. 

827. 

1840. 

947. 

497. 

146. 

0. 

-516. 

1 840, -RES I DUAL 

1324. 

0 

0.31 

0.27 

0.51 

15 

GTAC12 

GT-HRSG-1 2 

POWR 

0. 

543. 

1087. 

505. 

332. 

97. 

520. 

0. 

1608. RESIDUAL 

1608. 

0 

0.25 

0.21 

0.59 

15 

GTAC1 2 

GT-HRSG-1 2 

HEAT 

0. 

1016. 

2040. 

947. 

622. 

182. 

0. 

-908. 

2040. RESIDUAL 

1132. 

0 

0.33 

0.31 

0.46 j 

16 

GTAC1 6 

GT-HRSG-1 6 

POWR 

0. 

532. 

1027. 

444. 

332. 

97. 

592. 

0. 

1619. RESIDUAL 

1619. 

0 

0.25 

0.20 

0,59 

16 

GTAC16 

GT-HRSG-1 6 

HEAT 

0. 

1 135. 

2190. 

947, 

707. 

207. 

0. 

-1174. 

21 90. RESIDUAL 

1016. 

0 

0.34 

0.32 

0.43 

17 

GTWC16 

GT-HRSG-1 6 

POWR 

0. 

485. 

1053. 

426. 

332. 

97. 

613. 

0. 

1666. RESIDUAL 

1666. 

0 

0.23 

0.20 

0.57 

17 

GTWC16 

GT-HRSG-1 6 

HEAT 

0. 

1078. 

2340. 

947. 

737. 

216. 

0. 

-1267. 

2340, RESIDUAL 

1073. 

0 

0.32 

0.32 

0.40 


I] 

si. 
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**FUEL 

ENERGY 

SAVED BY PROCESS AND 

ECS** 






8 

I NDUSTRY 

28003 MW 97.20 

PROCESS MILLIONS BTU/HR 947.0 PROCESS TEMPI F) 

36S. PRODUCT CHEM 

HOURS 

PER YEAR ©760, 

4< 

I 








POWER TO HEAT RATIO 0.350 







"f 


UTILITY FUEL 

COAL 





WASTE FUEL EOV BTU* 10**6= 0. HOT 

WATER BTU* 10**6 

= 0 


1 





WASTE 

FUEL 

COGEN 

COGEN 

COGEN 

COGEN 

AUX 

UTILIT 

TOTAL SITE 

NET* 

FAIL 

FESR 

POWER 

HEAT f 





FUEL 

SAVED= 

FUEL 

PROCES 

PROCES 

MW 

PROCES 

FUEL 

FUEL FUEL 

TOTAL* 



FACTR 

FACTR J 





USED 

NO -NET 

USED 

HEAT 

POWER 

ELECT 

BOILR 

USED 

SITE USED 

UTILIT 









1 0**6 

1 0**6 

10**6 

10**6 

10**6 


10**6 

10**6 

10**6 

10**6 




| 





BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 


BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 




* 

18 

CC1626 

GTST- 16/26 

POWR 

0. 

476. 

890. 

281 . 

332. 

97. 

784. 

0. 

1674. RESIDUAL 

1674. 

0 

0,22 

0.20 

0.57 

18 

CC1626 

GTST- 16/26 

HEAT 

0. 

1607. 

3005. 

947. 

1119. 

328. 

0. 

-2461 . 

3005. RESIDUAL 

544. 

O 

0.35 

0.37 

0,32 

19 

CC1622 

GTST- 16/22 

POWR 

0. 

500. 

904. 

312. 

332. 

97. 

747. 

0. 

1651 .RESIDUAL 

1651 . 

0 

0.23 

0.20 

“0.57 

19 

CC1622 

GTST- 16/22 

HEAT 

0. 

1516. 

2741 . 

947. 

1006. 

295. 

0. 

-2106. 

2741 .RESIDUAL 

635. 

0 

0,36 

0.37 

0.35 

20 

CC1222 

GTST- 12/22 

POWR 

0. 

505. 

901 . 

314. 

332. 

97. 

745. 

0. 

1646. RESIDUAL 

1646. 

0 

0.23 

0.20 

0.58 

20 

CC1222 

GTST- 12/22 

HEAT 

0. 

1521 . 

2718. 

947. 

1000. 

293. 

0. 

-2088, 

271 8. RESIDUAL 

629. 

0 

0.36 

0.37 

0.35 

21 

CC0822 

GTST-08/22 

POWR 

0. 

541 . 

962. 

397. 

332. 

97. 

647. 

0. 

1610. RESIDUAL 

1610. 

0 

0.25 

0.21 

0.59 

21 

CC0822 

GTST-08/22 

HEAT 

0. 

1291 . 

2297. 

947. 

791 . 

232. 

0. 

-1437. 

2297. RESIDUAL 

860. 

0 

0.36 

_0. 34 

0.41 

22 

STIG15 

STI G- 15-16 

POWR 

0. 

179. 

870. 

1 1 . 

332. 

97. 

1101 . 

0 . 

1971 .RESIDUAL 

1971 . 

0 

0.08 

0.17 

0.48 

22 

STIG15 

STI G- 15-16 

HEAT 

0. 

15000. 

72846. 

947. 

27754 . 

8134. 

0. - 

•85696. 

72846. RESIDUAL 

-12850. 

0 

0,17 

0.38 

0.01 

23 

STIG10 

STI G- 1 0-16 

POWR 

0. 

257. 

924. 

122. 

332. 

97. 

970. 

0, 

1894. RES I DUAL 

1894. 

0 

0. 12 

0.18 

0.50 

23 

STIG10 

STI G- 1 0-16 

HEAT 

0. 

1387. 

7147. 

947. 

2567. 

752. 

0. 

-6984. 

7147. RESIDUAL 

163. 

0 

0.22 

0.36 

0. 13 

24 

STIG1S 

STIG-1S-1 6 

POWR 

0. 

292. 

989. 

209. 

332. 

97. 

869. 

0. 

1858. RESIDUAL 

1858. 

0 

0.14 

0.18 

0.51 

24 

STIG1S 

STI G- 1 S- 1 6 

HEAT 

0. 

1328. 

4492. 

947. 

1506. 

441 . 

0 . 

-3669. 

4492. RESIDUAL 

823. 

0 

0.23 

0.34 

0.21 

U 

25 

DEADV3 

0 I ESEL-ADV 

POWR 

0 , 

358. 

394. 

183. 

332. 

97. 

899. 

0. 

1792. RESIDUAL 

1792. 

0 

0. 17 

0, 19 

0.53 jj 

25 

DEADV3 

DIESEL-ADV 

HEAT 

0. 

1850. 

4620. 

947. 

1714. 

502. 

0. 

-4320. 

4620. RESIDUAL 

300. 

0 

0.29 

0.37 

0.20 S 

26 

DEADV2 

DI ESEL-ADV 

POWR 

0. 

410. 

894. 

227. 

332. 

97. 

847. 

0. 

1741 .RESIDUAL 

1741 . 

1 

0.19 

0. 19 

0.54 1 

26 

DEADV2 

DI ESEL-ADV 

HEAT 

0. 

1708. 

3728. 

947. 

1383. 

405. 

0. 

-3286. 

3728. RESIDUAL 

442. 

1 

0.31 

0.37 

0.25 1 


27 

DEADV1 

DIESEL-ADV 

POWR 

0 . 

554. 

894. 

350. 

332. 

97. 

703. 

0 . 

1597. RESIDUAL 

1597. 

1 

0.26 

0.21 

0.59 

27 

DEADV1 

DIESEL-ADV 

HEAT 

0 . 

1500. 

2422. 

947. 

899. 

263. 

0 . 

-1772. 

2422. RESIDUAL 

650. 

1 

0.38 

0.37 

0.39 

28 

DEHTPM 

ADV-DI ESEL 

POWR 


533. 

1014. 

435. 

332. 

97. 

603. 

0 . 

161 7. RESIDUAL 

1617. 

0 

0.25 

0.21 

0.59 

28 

DEHTPI1 

ADV-DI ESEL 

HEAT 


1163. 

2210. 

947. 

723. 

212. 

0 . 

-1222. 

2210. RESIDUAL 

988. 

0 

0.34 

0.33 

0.43 

29 

DES0A3 

Dl ESEL-SOA 

POWR 

0 . 

303. 

919. 

157. 

332. 

97. 

929. 

0 . 

1 848. DISTI LLA 

1848. 

0 

0. 14 

0.18 

0.51 

29 

DES0A3 

DIESEL-SOA 

HEAT 

0 . 

1824. 

5539. 

947. 

1999. 

586. 

0 . 

-5212. 

5539. DISTILLA 

327. 

0 

0.25 

0.36 

0.17 

29 

DES0A3 

DI ESEL-SOA 

POWR 

0 . 

303. 

919. 

157. 

332. 

97. 

929. 

0 . 

1848. RESIDUAL 

1848. 

0 

0. 14 

0.18 

0.51 

29 

DESOA3 

DIESEL-SOA 

HEAT 

0 . 

1824. 

5539. 

947. 

1999. 

586. 

0 . 

-5212. 

5539. RESIDUAL 

327. 

0 

0.25 

0.36 

0.17 


J 
















HONEYWELL PAGE PRINTING SYSTEM— PI 1 80 — 02 


r 


DATE 06/06/79 GENERAL ELECTRIC CGMPANY PAGE 94 

COGENERATION TECHNOLOGY ALTERNATIVES STUDY 

I&SE PEO ADV DESIGN ENGR REPORT 5. 1 

**FUEL ENERGY SAVED BY PROCESS AND ECS** 


INDUSTRY 28003 MW 97.20 PROCESS MILLIONS BTU/HR 947.0 PROCESS TEMPCF) 366. PRODUCT CHEM HOURS PER YEAR 8760. 



UTILITY FUEL 

COAL 

WASTE 

FUEL 

COGEN 

POWER TO HEAT RATIO 0.350 

WASTE FUEL EQV BTU* 10**6= 0. HOT 

COGEN COGEN COGEN AUX UTILIT TOTAL SITE 

WATER BTU* 10**6 
NET= FAIL 

= 0 
FESR 

POWER 

HEAT 





FUEL 

SAVED* 

FUEL 

PROCES 

PROCES 

MW 

PROCES 

FUEL 

FUEL FUEL 

TOTAL+ 



FACTR 

FACTR 





USED 

NO -NET 

USED 

HEAT 

POWER 

ELECT 

BOILR 

USED 

SITE USED 

UTILIT 









1 0**6 

1 0**6 

10**6 

10**6 

1 0* ; - 


10**6 

10**6 

10**6 

10**6 









BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 

BTU/H-" 


BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 





30 

DESOA2 

DIESEL-SOA 

POWR 

0 . 

355. 

919. 

202. 

332. 

97. 

876. 

0 . 

1 795 . D 1 ST I LLA 

1795, 

1 

0.17 

0.18 

0.53 

30 

DES0A2 

DI ESEL-SOA 

HEAT 

0 . 

1666. 

4305. 

947. 

1554. 

455. 

0 . 

-3820. 

4305.0 I STILLA 

485. 

1 

0.28 

0.36 

0.22 

30 

DES0A2 

DIESEL-SOA 

POWR 

0 . 

355. 

919. 

202. 

332. 

97. 

876. 

0 . 

1795. RES I DUAL 

1795. 

1 

0.17 

0.18 

0.53 

30 

DESOA2 

DIESEL-SOA 

HEAT 

0 . 

1666. 

4305. 

947. 

1554. 

455. 

0 . 

-3820. 

4305. RESIDUAL 

485. 

1 

0.28 

0.36 

0.22 

31 

DESOA1 

DIESEL-SOA 

POWR 

0 . 

551 . 

919. 

368. 

332. 

97. 

681 . 

0 . 

1 599. D I ST I LLA 

1599. 

1 

0.26 

0.21 

0.59 

31 

DESOA1 

DIESEL-SOA 

HEAT 

0 . 

1417. 

2362. 

947. 

853. 

250. 

0 . 

- 1 628 . 

2362. DI STILLA 



0.37 

0.36 

0.40 

31 

DESOA1 

DIESEL-SOA 

POWR 

0 . 

551 . 

919. 

368. 

332. 

97. 

681 . 

0 . 

1599. RESIDUAL 



0.26 

0.21 

0.59 

31 

DESOA1 

DIESEL-SOA 

HEAT 

0 . 

1417. 

2362. 

947. 

853. 

250. 

0 . 

-1628. 

2362. RESIDUAL 



0.37 

0.36 

0.40 j 

32 

GTSOAD 

GT-HRSG- 1 0 

POWR 

0 . 

516. 

1136. 

523. 

332. 

97. 

499. 

0 . 

1634. DISTI LLA 

1634. 

0 

0.24 

0.20 

0.58 

32 

GTSOAD 

GT-HRSG-1 0 

HEAT 

0 . 

934. 

2056. 

947. 

600. 

176. 

0 . 

-840. 

2056. D I ST I LLA 

1216. 

0 

0.31 

0.29 

0.46 

33 

GTRA08 

GT-85RE-08 

POWR 

0 . 

475. 

929. 

312. 

332. 

97. 

747, 

0 . 

1 676. DISTI LLA 

1676. 

0 

0.22 

0.20 

0.57 

33 

GTRA08 

GT-85RE-08 

HEAT 

0 . 

1440. 

2816. 

947. 

1005. 

295. 

0 . 

-2106. 

28 1 6 , D 1 ST 1 LLA 

711 . 

0 

0.34 

0.36 

0.34 

34 

GTRA12 

GT-85RE- 1 2 

POWR 

0 . 

487. 

926. 

321 . 

332. 

97. 

737. 

0 . 

1 663. DISTI LLA 

1663. 

0 

0.23 

0.20 

0.57 

34 

GTRA1 2 

GT-35RE-12 

HEAT 

0 . 

1439. 

2735. 

947. 

979. 

287. 

0 . 

-2024. 

2735. DISTI LLA 

712. 

0 

0.34 

0.36 

0.35 

35 

GTRA16 

GT-85RE-16 

POWR 

0 . 

491 . 

950. 

344. 

332. 

97. 

709, 

0 . 

1 659. DISTI LLA 

1659. • 

0 

0.23 

0.20 

0.57 

35 

GTRA16 

GT-85RE- 1 6 

HEAT 

0 . 

1351 . 

2613. 

947. 

912. 

267. 

0 . 

-1814. 

2613. DISTI LLA 

800. 

0 

0.34 

0.35 

0.36 

36 

GTR208 

GT-60RE-08 

POWR 

0 . 

490. 

1036. 

417. 

332. 

97. 

624. 

0 . 

1660. DISTI LLA 

1660. 

0 

0.23 

0.20 

0.57 

36 

GTR208 

GT-S0RE-08 

HEAT 

0 . 

1114. 

2355. 

947. 

754. 

221 . 

0 . 

-1319. 

2355. DISTI LLA 

1036. 

0 

0.32 

0.32 

0.40 

37 

GTR212 

GT-60RE- 1 2 

POWR 

0 . 

489. 

1005. 

389. 

332. 

97. 

657. 

0 . 

1 662. DISTI LLA 

1662. 

0 

0.23 

0.20 

0.57 

37 

GTR21 2 

GT-GORE- 1 2 

HEAT 

0 . 

1191 . 

2449. 

947. 

808. 

237. 

0 . 

-1490. 

2449. DISTI LLA 

960. 

0 

0.33 

0.33 

0.39 

38 

GTR216 

GT-60RE-1 6 

POWR 


498. 

984. 

379. 

332. 

97. 

668. 

0 . 

1 652 . D I ST I LLA 

1652. 

0 

0.23 

0.20 

0.57 I 

38 

GTR21S 

GT-60RE- 1 6 

HEAT 

0 . 

1245. 

2459. 

947. 

829. 

243. 

0 . 

-1554. 

2459.DISTILLA 

mgm 


0.34 

0.34 

0.39- „ 

39 

STRWoS 

GT-85RE-08 

POWR 

0 . 

400. 

945. 

262. 

332. 

97. 

806. 

0 . 

1751 .DISTI LLA 



0. 19 

0.19 

0.54 u 

39 

GTRW03 

GT-85RE-08 

HEAT 

0. 

1445. 

3414. 

947. 

1198. 

351 . 

0 . 

-2709. 

3414 .DISTI LLA 

aK’Hi 

Kfl 

0.30 

0.35 

0.28 * 

40 

GTRW1 2 

GT-85RE-12 

POWR 

0 . 

429. 

911 . 

258. 

332. 

97. 

810. 

0 . 

1721 .DISTILLA 

1721 . 

0 

0.20 

0.19 

0.55 

40 

GTRW12 

GT-85RE- 1 2 

HEAT 


1573. 

3340. 

947. 

1216. 

356. 

0 . 

-2763. 

3340. DISTI LLA 

577. 

0 

0.32 

0.36 

0.28 













HONEYWELL PAGE PRINTING SYSTEM- PI188-02 


DATE 06/06/79 


I RSE PEO ADV DESIGN ENG 


GENERAL ELECTRIC COMPANY 
COGENERATION TECHNOLOGY ALTERNATIVES STUDY 
REPO 


**FUEL ENERGY SAVED BY PROCESS AND ECS** 


INDUSTRY 28003 MW 97.20 PROCESS MILLIONS BTU/HR 947.0 PROCESS TEMPI F) 366. PRODUCT CHEM 


HOURS PER YEAR 8760. 


UTILITY FUEL COAL 


POWER TO HEAT RATIO 0.350 

WASTE FUEL EQV BTU*10**6= 


0. HOT WATER BTU*10**6= 


WASTE 


COGEN COGEN COGEN COGEN 


UTILIT TOTAL 


POWER HEAT 




• 


FUEL 

SAVED= 

FUEL 

PROCES 

PROCES 

MW 

PROCES 

FUEL 

FUEL FUEL 

TOTAL* 



FACTR 

FACTR 





USED 

NO -NET 

USED 

HEAT 

POWER 

ELECT 

BOILR 

USED 

SITE USED 

UTILIT 









1 0**6 

10**6 

10**6 

10**6 

10**6 


10**6 

10**6 

10**6 

10**6 









BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 


BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 





41 

GTRW1 6 

GT-85RE-16 

POWR 

0. 

436. 

929. 

279. 

332. 

97. 

786. 

0. 

1715.DISTILLA 

1715. 

0 

0.20 

0.19 

0.55 

41 

GTRW16 

GT-65RE- 1 6 

HEAT 

0. 

1478. 

3150. 

947. 

1125. 

330. 

0. 

-2478. 

31 50 . DISTILLA 

672. 

0 

0.32 

0-36 

0.30 

42 

GTR308 

GT-60RE-08 

POWR 

0. 

370. 

1070. 

343. 

332. 

97. 

710. 

0. 

1780. DISTILLA 

1780. 

0 

0. 17 

0. 19 

0.53 

42 

GTR308 

GT-60RE-08 

HEAT 

0. 

1022. 

2952. 

947. 

915. 

268. 

0. 

-1823. 

2952. DISTILLA 

1129. 

0 

0.26 

0.31 

0.32 

43 

GTR312 

GT-60RE-1 2 

POWR 

0. 

445. 

970. 

321 . 

332. 

97. 

736. 

0. 

1706. DISTILLA 

1706. 

0 

0.21 

0. 19 

0.56 

43 

GTR312 

GT-60RE- 1 2 

HEAT 

0. 

131 1 . 

2857. 

947. 

977. 

286. 

0. 

-2017. 

2857. DISTILLA 

840. 

0 

0.31 

0.34 

0.33 

44 

GTR316 

GT-60RE- 1 6 

POWR 

0. 

442. 

978. 

326. 

332. 

97. 

730. 

0. 

1708. DISTILLA 

1708. 

0 

0.21 

0. 19 

0.55 

44 

GTR316 

GT-60RE- 1 6 

HEAT 

0. 

1283. 

2838. 

947. 

962. 

282. 

0. 

-1970. 

2838. DISTILLA 

868. 

0 

0.31 

0.34 

0.33 

45 

FCPADS 

FUEL-CL-PH 

POWR 

0. 

338. 

873. 

148. 

332. 

97. 

940. 

0.* 

1812. DISTILLA 

1812. 

0 

0. 16 

0.18 

0.52 

45 

FCPADS 

FUEL-CL-PH 

HEAT 

0. 

2159. 

5571 . 

947. 

2117. 

620. 

0. 

-5579. 

5571 .DISTILLA 

-8. 

0 

0.28 

0.38 

0. 17 

46 

FCMCDS 

FUEL-CL-MO 

POWR 

0. 

452. 

805. 

188. 

332. 

97. 

893. 

0. 

1698. DISTILLA 

1698. 

0 

0.21 

0.20 

0.56 

46 

FCMCDS 

FUEL-CL-MO 

HEAT 


2283. 

4064. 

947. 

1675. 

491 . 

0. 

-4196. 

4064. DISTILLA 

r 

-132. 

0 

0.36 

C.41 

0.23 






HONEYWELL PAGE PRINTING SYSTEM— P! 1 85 — 02 



> 


DATE 06/06/79 GENERAL ELECTRIC COMPANY PAGE 96 

COGENERATION TECHNOLOGY ALTERNATIVES STUDY 

l&SE PEP ADV DESIGN ENGR REPORT 5. 1 

**FUEL ENERGY SAVED BY PROCESS AND ECS** 

INDUSTRY 28121 MW 120.00 PROCESS MILLIONS BTU/HR 265.0 PROCESS TEMP(F) 338. PRODUCT CHLORINE-CAU HOURS PER YEAR 8500. 


POWER TO HEAT RATIO 1.545 

UTILITY FUEL COAL WASTE FUEL EOV BTU* 10**6= 0. HOT WATER BTU* 10* *6= O. 






WASTE 

FUEL 

COGEN 

COGEN 

COGEN 

COGEN 

AUX 

UTILIT 

TOTAL SITE 

NET* 

FAIL 

FESR 

POWER 

HEAT 





FUEL 

SAVED= 

FUEL 

PROCES 

PROCES 

MW 

PROCES 

FUEL 

FUEL FUEL 

TOTAL* 



FACTR 

FACTR 





USED 

NO -NET 

USED 

HEAT 

POWER 

ELECT 

BOILR 

USED 

SITE USED 

UTILIT 









10**8 

10**6 

10**6 

10**6 

10**6 


10**6 

10**6 

10**6 

10**6 









BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 


BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 





0 

ONOCGN 

NO COG 

O N 

0. 

0. 

0. 

0. 

0. 

0. 

312. 

1280. 

31 2 . COAL-FGD 

1591 . 

0 

0. 

0.26 

0.17 

1 

STM141 

STM-TURB- 1 

POWR 

0. 

-937. 

2528. 

1740. 

409. 

120. 

-1735. 

0. 

2528. RES I DUAL 

2528. 

0 

-0.5S 

0.16 

0.10 

1 

STM141 

STM-TURB-1 

HEAT 

0. 

122. 

385. 

265. 

62. 

18. 

0. 

1085. 

385. RESIDUAL 

1470. 

0 

0.08 

0.04 

0.18 

1 

STM141 

STM-TURB- 1 

POWR 

0. 

-937. 

2528. 

1740. 

409. 

120. 

-1735. 

0. 

2528. COAL-FGD 

2528. 

0 

-0.59 

0. 16 

0. 10 

1 

STM141 

STM-TURB-1 

HEAT 

0. 

122. 

385. 

265. 

62. 

18. 

0. 

1085. 

385. COAL-FGD 

1470. 

0 

0.08 

0.04 

0.18 

1 

STM141 

STM-TURB-1 

POWR 

0. 

-937. 

2528. 

1740. 

409. 

120. 

-1735. 

0. 

2528 . COAL-AFB 

2528. 

0 

-0.59 

0. 16 

0.10 y 

1 

STM141 

STM-TURB-1 

HEAT 

0 . 

122. 

385. 

265. 

62. 

18. 

0. 

1085. 

385 . COAL-AFB 

1470. 

0 

0 . 08 

0.04 

0. 18 1 

2 

STM088 

STM-TURB-6 

POWR 

0. 

-1614. 

3205. 

2315. 

409. 

120. 

-2412. 

0. 

3205. RESIDUAL 

3205. 

0 

-1.01 

0.13 

0.08 I 

2 

STM088 

STM-TURB-8 

HEAT 

0. 

91 . 

367. 

265. 

47. 

14. 

0. 

1133. 

367. RESIDUAL 

1500. 

0 

0.06 

0.03 

0.18 

2 

STM088 

STM-TURB-8 

POWR 

0. 

-1614. 

3205. 

2315. 

409. 

120. 

-2412. 

0. 

3205. COAL-FGD 

3205. 

0 

-1.01 

0. 13 

0.08 

2 

STM088 

STM-TURB-8 

HEAT 

0. 

91 . 

367. 

265. 

47. 

14. 

0. 

1133. 

367. COAL-FGD 

1500. 

0 

0.06 

0.03 

0. 18 

2 

STM088 

STM-TURB-8 

POWR 

0. 

-1614. 

3205. 

2315. 

409. 

120. 

-2412. 

0. 

3205. COAL-AFB 

3205. 

0 

-1.01 

0. 13 

0.08 

2 

STM088 

STM-TURB-8 

HEAT 

0. 

91 . 

367. 

265. 

47. 

14. 

0. 

1133. 

367. COAL-AFB 

1500. 

0 

0.06 

0.03 

0.18 

3 

PFBSTM 

PFB-STMTB- 

POWR 

0. 

-219. 

1810. 

1118. 

409. 

120. 

- 1 004 . 

0. 

1810. COAL-PFB 

1810. 

0 

-0. 14 

0.23 

0.15 

3 

PFBSTM 

PFB-STMTB- 

HEAT 

0. 

186. 

429. 

265. 

97. 

28. 

0. 

976. 

429 . COAL-PFB 

1405. 

0 

0. 12 

0.07 

0.19 

4 

T I STMT 

TI-STMTB-1 

POWR 

0. 

99. 

1492. 

848. 

409. 

120. 

-686. 

0. 

14 92. RES I DUAL 

1492. 

0 

0.06 

0.27 

0. 18 

4 

T I STMT 

TI -STMTB-1 

HEAT 

0. 

245. 

466. 

265. 

128. 

37. 

0, 

880. 

466. RESIDUAL 

1346. 

0 

0. 15 

0. 10 

0.20 

4 

T I STMT 

TI-STMTB-1 

POWR 

0. 

99. 

1492. 

848. 

409. 

120. 

-686. 

0. 

1492. COAL 

1492. 

0 

0.06 

0.27 

0.18 

4 

T I STMT 

TI -STMTB-1 

HEAT 

0. 

245. 

466. 

265. 

128. 

37. 

0.. 

880. 

466 . COAL 

1346. 

0 

0. 15 

0. 10 

0.20 

5 

TIHRSG 

THERMIONIC 

POWR 

0. 

-1319. 

2910. 

1905. 

409. 

120. 

-1930. 

0. 

2910. RESIDUAL 

2910. 

0 

-0.83 

0. 14 

0.09 

5 

TIHRSG 

THERMIONIC 

HEAT 

0. 

85. 

405. 

265. 

57. 

17. 

0. 

1102. 

405. RESIDUAL 

1506. 

0 

0.05 

0.04 

0.18 

5 

TIHRSG 

THERMIONIC 

POWR 

0. 

-1319. 

2910. 

1905. 

409. 

120. 

-1930. 

6 . 

2910. COAL 

2910. 

o 

-0.83 

0.14 

0.09 

5 

TIHRSG 

THERMIONIC 

HEAT 

0. 

85. 

405. 

265. 

57. 

17. 

0. 

1102. 

405. COAL 

1506. 

0 

0.05 

0.04 

0. 18 

6 

STIRL 

STIRLING-1 

POWR 

0. 

7. 

1584. 

746. 

409. 

120. 

-565. 

0. 

1 584 . D I ST I LLA 

1584. 

0 

0.00 

0.26 

0. 17 I 

6 

STIRL 

STIRLING-1 

HEAT 

• 0. 

203. 

563. 

265. 

146. 

43. 

0. 

825. 

563. DISTI LLA 

1388. 

0 

0. 13 

0. 10 

0. 19 | 


tk <r- 


• 


V; : ^ 

V ' 



DATE 06/06/79 

GENERAL ELECTRIC COMPANY 

PAGE 

97 


COGENERATION TECHNOLOGY ALTERNATIVES STUDY 



iftSE PEO ADV DESIGN ENGR 

REPORT 5. 1 



INDUSTRY 28121 MW 120.00 

**FUEL ENERGY SAVED BY PROCESS AND ECS** 

PROCESS MILLIONS BTU/HR 265.0 PROCESS TEMPI F) 338. PRODUCT 

CHLORINE-CAU HOURS PER YEAR 

8500. 


UTILITY FUEL COAL 


POWER TO HEAT RATIO 1.545 

WASTE FUEL EQV BTU* 10**6* 


WASTE FUEL COGEN COGEN COOEN COGEN AUX 


UTILIT TOTAL SITE 


FUEL SAVED* FUEL PROCES PROCES MW 

USED NO -NET USED HEAT POWER ELI 

10**6 10**6 10**6 10**6 10**6 

BTU/HR BTU/HR BTU/HR BTU/HR BTU/HR 


PROCES MW PROCES FUEL FUEL FUEL 

POWER ELECT BOILR USED SITE USED 

10**6 10**6 10**6 10**6 

BTU/HR BTU/HR BTU/HR BTU/HR 


WATER BTU* 10**6= 

NET- FAIL F 
TOTAL* 

UTILIT 

10**6 

BTU/HR 


FESR POWER HEAT 
FACTR FACTR 


6 STIRL ST1RLIN0-1 PCWR 
6 STIRL STIRLING-1 HEAT 


6 STIRL STIRLING-1 POWR 

6 STIRL STIRLING-1 HEAT 

7 HEGT85 HELIUM-GT- POWR 


7 HEGT85 HELIUM-GT- HEAT 

8 HEGT60 HELIUM-GT- POWR 
8 HEGT60 HELIUM-GT- HEAT 


9 KEGTOO HELIUM-GT- POWR 
9 HEGTOO HELIUM-GT- HEAT 


10 FCMCCL FUEL-CL-MO POWR 

10 FCMCCL FUEL-CL-MO HEAT 

11 FCSTCL FUEL -CL -ST POWR 


11 FCSTCL FUEL -CL -ST HEAT 

12 IGGTST 1 NT-GAS-GT POWR 


-735. 2326. 

71. 535. 


244. 1347. 

284 . 559 . 


552. 1040. 


1152. 

265. 


120. -1043. 



O. 2326 . COAL-AFB 
985. 535. COAL-AFB 


. 1347. COAL 

748. 559. COAL 


1040. COAL 


688 . COAL 
1380. COAL 



10 

0.30 

0.24 

0.24 

0 

0. 13 

0.30 

0. 19 

10 

0. 17 

0. 14 

0.20 



7. 

1584. 

746. 

409. 

120. 

-565. 

0. 

1584. RES I DUAL 

1584. 

0 

0.00 

0.26 

0. 17 

203. 

563. 

265. 

146. 

43. 

0. 

825. 

563. RESIDUAL 

1338. 

0 

0. 13 

0. 10 

0.19 

7. 

1584. 

746. 

409. 

120. 

-565. 

0 . 

1584. COAL 

1564. 

0 

0.00 

0.26 

0.17 

203. 

563. 

265. 

146. 

43. 

0. 

625. 

563. COAL 

1368. 

0 

0. 13 

0.10 

0.19 

243. 

1276. 

203. 

409. 

120. 72. 

0. 

1348. COAL-AFB 

1348. 

0 

0. 15 

0.30 

0.20 

317. 

1661 . 

265. 

533. 

156. 

0. 

-387. 

1661 .COAL-AFB 

1274. 

0 

0. 16 

0.32 

0.16 

10. 

1581 . 

500. 

409. 

120. 

-276. 

0. 

1581 .COAL-AFB 

1561 . 

0 

0.01 

0.26 

0,17 

152. 

839. 

265. 

217. 

64. 

0. 

601 . 

839. COAL-AFB 

1439. 

0 

0. 10 

0. 15 

0.16 


13 

GTSOAR 

GT-HRSG- 1 0 

POWR 

0 

179, 

1412. 

610. 

409. 

120. 

-406. 

0. 

1412. RESIDUAL 

1412. 

0 

0,11 

0.29 

0.19 

13 

GTSOAR 

GT-HRSG- 1 0 

HEAT 


254. 

613. 

265. 

178. 

52. 

0. 

724. 

613. RESIDUAL 

1337. 

0 

0. 16 

0.13 

0.20 

14 

GTAC08 

GT-HRSG-08 

POWR 

0 

75. 

1516. 

779. 

409. 

120. 

-604. 

0. 

151 6. RES I DUAL 

1516. 

0 

0.05 

0.27 

0. 17 

14 

GTAC08 

GT-HRSG-08 

HEAT 


231 . 

516. 

265. 

139. 

41 . 

0. 

844. 

51 6. RESIDUAL 

1360. 

0 

0. 15 

0. 10 

C. 19 

15 

GTAC12 

GT-HRSG- 12 

POWR 


249. 

1342. 

625. 

409. 

120. 

-423. 

0. 

1342. RESIDUAL 

1342. 

0 

0. 16 

0.31 

0.20 . 

15 

GTAC12 

GT-HRSG- 12 

HEAT 

j 

285. 

569. 

265. 

174. 

51 . 

0. 

737. 

569. RESIDUAL 

1306. 

0 

0. 18 

0. 13 

0.20 

16 

GTAC16 

GT-HRSG- 16 

POWR 


324. 

1268. 

553. 

409. 

120. 

-338. 

0. 

1268. RESIDUAL 

1268. 

O 

0.20 

0.32 

0.21 

16 

GTAC16 

GT-HRSG- 16 

HEAT 

o 

317. 

608. 

265. 

196. 

58. 

0. 

686. 

608. RESIDUAL 

127 4.. 

O 

0.20 

O. 15 

0.21 

17 

GTWC16 

GT-HRSG- 16 

POWR 

! 

291 . 

1300. 

526. 

409. 

120. 

-307. 

0. 

1300. RESIDUAL 

1300. 

0 

0. 18 

0.32 

0.20 

17 

GTWC16 

GT-HRSG- 16 

HEAT 

1 

302. 

655. 

265, 

206. 

61 . 

0. 

634. 

655. RESIDUAL 

1290. 

0 

0.19 

0. 16 

0.21 
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l&SE PEC ADV DESIGN ENGR 
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REPORT 5. 1 

**FUEL ENERGY SAVED BY PROCESS AND ECS** 


PAGE 98 


INDUSTRY 26121 MW 120.00 PROCESS MILLIONS BTU/HR 265.0 PROCESS TEMPIFJ 338. PRODUCT CHLORINE-CAU HOURS PER YEAR 8500. 


UTILITY FUEL 


POWER TO HEAT RATIO 1.545 

WASTE FUEL EQV BTU* 10**6* 


0. HOT WATER BTU* 10**6= 


WASTE FUEL COGEN COGEN COGEN COGEN AUX UTI LIT TOTAL SITE NET* FAIL FESR PO WER HEAT 

FUEL SAVED* FUEL PROCES PROCES MW PROCES FUEL FUEL FUEL TOTAL* FACTR FACTR 

USED MO-NET USED HEAT POWER ELECT BOILR USED SITE USED UTILIT 

10**6 10**6 10**6 10**6 10**6 10**6 10**6 10**6 10**6 
BTU/HR BTU/HR BTU/HR BTU/HR BTU/HR BTU/HR BTU/HR BTU/HR BTU/HR 

18 CC1 626 GTST- 16/26 POWR 0. 531. 1060. 319. 409. 120. -64. 0. 1 060. RESt DUAL 1060. O 0,33 0.39 0.25 

16 CC1626 GTST-16/26 HEAT 0. 494. 879. 265. 340. 100. 0. 218, 879. RESIDUAL 1098. O 0.31 0.31 0.24 

19 CC1622 GTST- 16/22 POWR (T sTST 1 073 ! 355.' 409. 120. -106. ~~ 0 . 1 073 . RES I DUAL 10731 6 5733 5738 67 25 

19 CC1622 GTST- 1 6/22 HEAT 0. 466. 801. 265. 306, 90. 0. 324. 801, RESIDUAL 1125. O 0.29 0,27 0.24 

20 CC1222 GTST- 12/22 POWR 0. 523. 1069. 356. 409. 120. -107. 0. 1 069. RES1 DUAL 1069. O 0.33 0.38 0. 25 

20 CC1222 GTST- 12/22 HEAT 57 469. 795. 265. 305. 557 57 32?7 795. RESIDUAL 17557 6 5729 5727 5724 


21 CC0822 GTST-08/22 POWR 0. 462. 1129. 445. 409. 120. -212. 0. 1 129. RESIDUAL 1129. O 0.29 0.36 0.23 

21 CC0822 GTST-06/22 HEAT 0 . 401. 672 . 265 . 244 . 71. 0. 518, 672. RESIDUAL 1190. 0 0.25 0.20 0.22 


22 

ST1G15 

ST1G-15-16 

POWR 

0. 

221 . 

1075. 

14. 

409. 

120. 

295. 

0. 

1370. RES I DUAL 

1370. 

0 

0. 14 

0.30 

0.19 

22 

STIG15 

STIG-15-16 

HEAT 

C. 

4198. 

20385. 

265. 

7767. 

2276. 

0. 

-22991 . 

20385. RESIDUAL 

-2606. 

0 

0.17 

0.38 

0.01 

23 

STIG10 

STIG-1 0-1 6 

POWR 

0 . 

317. 

1 140. 

151 , 

409. 

120. 

134. 

0 . 

1274. RESIDUAL 

1274. 

0 

0.20 

0.32 

0.21 

23 

STIG10 

STI G- 10-16 

HEAT 

H 

556. 

2000. 

265. 

718. 

210. 

0 . 

-965. 

2000. RESIDUAL 

1035, 

0 

0.22 

0.36 

0.13 

24 

ST191S 

STIG-1S-16 

POWR 


361 . 

1221 . 

257. 409. 120. 9. 

0 . 

1230. RESIDUAL 

1230. 

0 

0.23 

0.33 

0.22 

24 

STJG1S 

STIG-1S-16 

HEAT 

0. 

371 . 

1257. 

265. 

421 . 

124. 

0. 

-37. 

1257. RESIDUAL 

1220. 

0 

0.23 

0.34 

0.21 

25 

DEADV3 

DIESEL- ADV 

POWR 

0. 

457. 

1104. 

239. 

409. 

120. 

30. 

0. 

1 134, RES I DUAL 

1134. 

0 

0.29 

0.36 

0.23 

25 

DEADV3 

DIESEL- ADV 

HEAT 

0. 

507. 1222. 

265. 

453. 

133. 

0. 

-137. 

1222. RESIDUAL 

1085. 

0 

0.29 

0.37 

0.22 

26 

DEADV2 

DIESEL- ADV 

POWR 

0. 

488. 

1104. 

280. 

409. 

120. 

-18. 

0. 

1104. RESIDUAL 

1104. 

1 

0.31 

0.37 

0.24 j 

26 

DEADV2 

DIESEL -ADV 

HEAT 

0. 

478. 

1043. 

265. 

387. 

113. 

0. 

70. 

1043. RESIDUAL 

1113. 

1 

0.30 

0.35 

0.24 

27 

DEADV1 

DIESEL -ADV 

POWR 

0 . 

488. 

1 104. 

432. 

409. 

120. 

-196. 

0. 

1104, RESIDUAL 

1 104. 

1 

0.31 

0.37 

0,24 

27 

DEADV1 

DIESEL- ADV 

HEAT 

a 

420. 

678. 

265. 

251 . 

74. 

0 . 

494. 

678 . RES I OUAL 

1171 , 

1 

0.26 

0.21 

0.23 

28 

DEHTPM 

ADV-DIESEL 

POWR 


378. 

1213. 

522. 

409. 120. 

-302. 

0 . 

1213. RESIDUAL 

1213. 

0 

0.24 

0.34 

0.22 

28 

DEHTPM 

ADV-OI ESEL 

HEAT 

a 

345. 

616. 

265. 

208. 

61 . 

0 . 

630. 

61 6. RESIDUAL 

1246. 

0 

0.22 

0.17 

0.21 

29 

DES0A3 

DIESEL-SOA 

POWR 


389. 

1134. 

207. 

409. 

120. 

68. 

0 . 

1 202. DISTI LLA 

1202. 

0 

0.24 

0.34 

0.22 J 

29 

DES0A3 

D! ESEL-SOA 

HEAT 

0. 

497. 

1449. 

265. 

523. 

153. 

0. 

-356. 

1449. DISTI LLA 

1094. 

0 

0.26 

0.36 

0. 18 j 

29 

DES0A3 

DIESEL-SOA 

POWR 

0 . 

389. 

1134. 

207. 

409. 

120. 

68. 

0. 

1202. RESIDUAL 

1202. 

o 

0.24 

0.34 

0.22 

29 

DES0A3 

DIESEL-SOA 

HEAT 

0. 

497. 

1449. 

265. 

523, 

153. 

0. 

-356. 

1449. RESIDUAL 

1094. 

0 

0.26 

0.36 

0.18 
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DATE 06/06/79 GENERAL ELECTRIC COMPANY PAGE 

COGENERATION TECHNOLOGY ALTERNATIVES STUDY 

I&SE PEO ADV DESIGN ENGR REPORT 5. 1 

**FUEL ENERGY SAVED BY PROCESS AND ECS** 

INDUSTRY 28121 MW 120.00 PROCESS MILLIONS BTU/HR 265.0 PROCESS TEMP(F) 338. PRODUCT CHLORINE-CAU HOURS PER YEAR 


POWER TO HEAT RATIO 1.545 

UTILITY FUEL COAL WASTE FUEL EQV BTU*10**6= 0. HOT WATER BTU* 10**6= 


99 


8500. 


0 , 






WASTE 

FUEL 

COGEN 

COGEN 

COGEN 

COGEN 

AUX 

UTILIT 

TOTAL SITE 

NET* 

FAIL 

FESR 

POWER 

HEAT 





FUEL 

SAVED= 

FUEL 

PROCES 

PROCES 

MW 

PROCES 

FUEL 

FUEL FUEL 

TOTAL* 



FACTR 

FACTR 





USED 

NO -NET 

USED 

HEAT 

POWER 

ELECT 

BOILR 

USED 

SITE USED 

UTILIT 









1 0**6 

10**6 

10**6 

10**6 

10**6 


10**6 

1 0**6 

10**6 

10**6 




It 





BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 


BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 





30 

DES0A2 

DIESEL-SOA 

POWR 

0. 

439. 

1134. 

250. 

409. 

120. 

18. 

0. 

1 1 52. DISTI LLA 

1152. 

1 

0.28 

0.36 

0.23 

30 

DES0A2 

DIESEL-SOA 

HEAT 

0. 

466. 

1205. 

265. 

435. 

127. 

0. 

-79. 

1205. DISTI LLA 

1125. 

1 

0.28 

0.36 

0.22 

30 

DES3A2 

DIESEL-SOA 

POWR 

0. 

439. 

1134. 

250. 

409. 

120. 

18. 

0. 

1 152. RES I DUAL 

1152. 

1 

0.28 

0.36 

0.23 I 

30 

DES0A2 

DIESEL-SOA 

HEAT 

0. 

466. 

1205. 

265. 

435. 

127. 

0. 

-79. 

1205. RESIDUAL 

1125. 

1 

0.28 

0.36 

0.22 I 

31 

DES0A1 

DIESEL-SOA 

POWR 

0. 

457. 

1134. 

455. 

409. 

120. 

-223. 

0. 

1134. DISTI LLA 

1134. 

1 

0.29 

0.36 

0.23 ! 

31 

DES0A1 

DIESEL-SOA 

HEAT 

0. 

396. 

661 . 

265. 

239. 

70. 

0. 

534. 

661 .DISTI LLA 

1195. 

1 

0.25 

0.20 

0.22 

31 

DES0A1 

DIESEL-SOA 

POWR 

0. 

457. 

1134. 

455. 

409. 

120. 

-223. 

0. 

1 134. RES I DUAL 

1 1 C-4 . 

1 

0.29 

0,36 

0.23 

31 

DES0A1 

DIESEL-SOA 

HEAT 

0. 

396. 

661 . 

265. 

239. 

70. 

0. 

534. 

661 .RESIDUAL 

1195. 

1 

0.25 

0.20 

0.22 

32 

GTSOAD 

GT-HRSG- 1 0 

POWR 

0. 

189. 

1402. 

650. 

409. 

120. 

-453. 

0. 

1402. DISTI LLA 

1402. 

0 

0. 12 

0.29 

0.19 

32 

GTSOAD 

GT-HRSG-10 

HEAT 

0. 

262. 

572. 

265. 

167. 

49. 

0. 

758. 

572. DISTILLA 

1330. 

0 

0.16 

0. 13 

0.20 

33 

GTRA08 

GT-85RE-08 

POWR 

0. 

444. 

1 147. 

399. 

409. 

120. 

-157. 

0. 

1 147. DI STILLA 

1 147. 

0 

0.28 

0.36 

0,23 

33 

GTRA08 

GT-85RE-08 

HEAT 

0. 

400. 

762. 

265. 

272. 

80. 

0. 

429. 

762. DISTI LLA 

1191 . 

0 

0.25 

0.23 

0.22 

34 

GTRA12 

GT-85RE- 1 2 

POWR 

0. 

448. 

1 144. 

407. 

409. 

120. 

-167. 

0. 

1 144. DISTI LLA 

1 144. 

0 

0.28 

0.36 

0.23 1 

34 

GTRA12 

GT-85RE-12 

HEAT 

0. 

400. 

745. 

265. 

267. 

78. 

0. 

446. 

745. DISTI LLA 

1191. 

0 

0.25 

0.22 

0.22 1 

35 

GTRA16 

GT-85RE- 1 6 

POWR 

0. 

418. 

1 173. 

435. 

409. 

120. 

-200. 

0. 

1173. DISTILLA 

1 173. 

0 

0.26 

0.35 

0.23 I 

33 

GTRA18 

GT-05RE- 1 6 

HEAT 

0. 

377. 

715. 

265. 

249. 

73. 

0. 

500. 

715. DISTILLA 

1215. 

0 

0.24 

0.21 

0.22 J! 

36 

GTR208 

GT-60RE-08 

POWR 

0. 

312. 

1280. 

523. 

409. 

120. 

-304. 

0. 

1280. DISTI LLA 

1280. 

0 

0.20 

0.32 

H 

■ H 

0.21 

36 

GTR208 

GT-60RE-08 

HEAT 

0. 

312. 

648. 

265. 

207. 

61 . 

0. 

631 . 

648. DISTI LLA 

1280. 

0 

0.20 

0.16 

0.21 

37 

GTR212 

GT-60RE- 1 2 

POWR 

0. 

351 . 

1241 . 

488. 

409. 

120. 

-262. 

0. 

1241 .DISTILLA 

1241, 

0 

0.22 

0.33 

"0.21 

37 

GTR212 

GT-60RE- 1 2 

HEAT 

0. 

333. 

674, 

265. 

223. 

65. 

0. 

584. 

674. DISTI LLA 

1258. 

0 

0.21 

0.18 

0.21 

38 

GTR216 

GT-60RE-1 6 

POWR 

0. 

376. 

1215. 

476. 

409. 

120. 

-248. 

0. 

1215.DJSTILLA 

1215. 

0 

0.24 

0.34 

0.22 

38 

GTR216 

GT-60RE-1 6 

HEAT 

0. 

348. 

676. 

265. 

228. 

67. 

0. 

567. 

676. DISTILLA 

1244. 

0 

0.22 

0. 18 

0.21 

39 

GTRW08 

GT-85RE-08 

POWR 

0. 

425. 

1166. 

333. 

409. 

120. 

-80. 

0. 

1 166. DISTILLA 

1166. 

0 

0.27 

0.35 

0.23 

39 

GTRW08 

GT-85RE-08 

HEAT 

0. 

402. 

927. 

265. 

325. 

95. 

0. 

.262. 

927. DISTILLA 

1190. 

0 

0.25 

0.27 

_0. 22 

40 

GTRW12 

GT-85RE- 1 2 

POWR 

0. 

466. 

1125. 

327, 

409. 

120. 

-73. 

C. 

1 125. DISTILLA 

1125. 

0 

0,29 

0.36 

0.24 

40 

GTRW12 

GT-85RE- 1 2 

HEAT 

0. 

437. 

912. 

265. 

332. 

97. 

0. 

242. 

912. DISTILLA 

1154. 

0 

0.27 

0.29 

0.23 




Honeywell page printin g system- pnaa-oz 
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DATE 06/06/79 GENERAL ELECTRIC COMPANY PAGE 100 

COGENERATION TECHNOLOGY ALTERNATIVES STUDY 

I&SE PEO ADV DESIGN ENGR REPORT S. 1 

**FUEL ENERGY SAVED BY PROCESS AND ECS** 

INDUSTRY 28121 MW 120.00 PROCESS MILLIONS BTU/HR 265.0 PROCESS TEMPI F) 336. PRODUCT CHLORINE-CAU HOURS PER YEAR 8500. 


POWER TO HEAT RATIO 1.545 

UTILITY FUEL COAL WASTE FUEL EQV BTU*10**6= 0. HOT WATER BTU*10**6= 0 






WASTE 

FUEL 

COGEN 

COGEN 

COGEN 

COGEN 

AUX 

UTILIT 

TOTAL SITE 

NET* 

FAIL 

FESR 

POWER 

HEAT 





FUEL 

SAVED= 

FUEL 

PROCES 

PROCES 

MW 

PROCES 

FUEL 

FUEL FUEL 

TOTAL+ 



FACTR 

FACTR 





USED 

NO -NET 

USED 

HEAT 

POWER 

ELECT 

BOILR 

USED 

SI TE USED 

UTILIT 









1 0**6 

10**6 

10**6 

1 0**6 

10**6 


1 0**6 

10**6 

10**6 

10**6 









BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 


BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 





41 

GTRW16 

GT-85RE-16 

ROWR 

0 . 

444. 

1 147. 

351 . 

409. 

120. 

-102. 

0 . 

1 147. DISTI LLA 

1147. 

0 

0.28 

0.36 

0.23 

41 

GTRW16 

GT-85RE-16 

HEAT 

0 . 

412. 

865. 

265. 

309. 

90. 

0 . 

315. 

865. DISTI LLA 

1180. 

0 

0.26 

0.26 

0.22 

42 

GTR308 

GT-60RE-08 

POWR 

0 . 

270. 

1321 . 

436. 

409. 

120. 

-202. 

0 . 

1321 .DISTI LLA 


0 

0.17 

0.31 

0.20 

42 

GTR308 

GT-60RE-08 

HEAT 

0 . 

287- 

802. 

265. 

249. 

73. 

0 . 

503. 

802. DISTI LLA 

1305, 

0 

0.18 

0.19 

0.20 

43 

GTR312 

GT-60RE-12 

POWR 

0 . 

394. 

1197. 

401 . 

409. 

120. 

-160. 

0 . 

1 197. DISTI LLA 

1197. 

0 

0.25 

0.34 

0.22 

43 

GTR312 

GT-60RE-12 

HEAT 

0 . 

366. 

791 . 

265. 

270. 

79. 

0 . 

434. 

791 .DISTILLA 



0.23 

3,22 

gg||3M| 

44 

GTR316 

GT-60RE-16 

POWR 

0 . 

383. 

1208. 

407. 

409. 

120. 

-168. 

O'. 

1208. DISTI LLA 



0.24 

0.34 

■ 

44 

GTR316 

GT-60RE-16 

HEAT 

0 . 

358. 

786. 

265. 

266. 

78. 

0 . 

447. 

786. DISTILLA 



0.23 

0.22 


45 

FCPADS 

FUEL-CL-PH 

POWR 

0 . 

418. 

1077. 

183. 

409. 

120. 

96. 

0 . 

1 174. DISTILLA 

1174. 

0 

0.26 

0.35 

0.23 

45 

FCPADS 

FUEL-CL-PH 

HEAT 

0 . 

604. 

1559. 

265. 

592. 

174. 

0 . 

-572. 

1559. DISTI LLA 

987. 

0 

0.28 

0.38 

0. 17 

46 

FCMCDS 

FUEL-CL-MO 

POWR 

0 

558. 

994. 

232. 

409. 

120. 

39. 

0 . 

1033. DISTILLA 

1033. 

0 

0.35 

0.40 

~ 5726 

46 

FCMCDS 

FUEL-CL-MO 

HEAT 

0 . 

639. 

1137. 

265. 

469. 

137. 

0 . 

-185. 

11 37. DISTI LLA 

953, 

0 

0.36 

0,41 

0.23 











HONEYWELL PAGE PRINTING SYSTEM— Pi 1 88—02 


V ' 


DATE 06/06/79 GENERAL ELECTRIC COMPANY PAGE 101 

COGENERATION TECHNOLOGY ALTERNATIVES STUDY 

I&SE PEO ADV DESIGN ENGR REPORT S. 1 

**FUEL ENERGY SAVED BY PROCESS AND ECS** 

INDUSTRY 28131 MW 34.00 PROCESS MILLIONS BTU/HR 0. PROCESS TEMPCF) 0. PRODUCT CRYOGENIC-O- HOURS PER YEAR -1 . 


POWER TO HEAT RATIO ***** 

UTILITY FUEL COAL WASTE FUEL EQV BTU* 10**6= O. HOT WATER BTU*10**6= O. 






WASTE 

FUEL 

COGEN 

COGEN 

COGEN 

COGEN 

AUX 

UTILIT 

TOTAL SITE 

NET* 

FAIL 

FEr*? 

POWER 

HEAT 





FUEL 

USED 

10**6 

BTU/HR 

SAVED* 
NO -NET 
10**6 
BTU/HR 

FUEL 

USED 

10**6 

BTU/HR 

PROCES 

HEAT 

10**6 

BTU/HR 

PROCES 

POWER 

10**6 

BTU/HR 

MW 

ELECT 

PROCES 

BOILR 

10**6 

BTU/HR 

FUEL 

USED 

10**6 

BTU/HR 

FUEL FUEL 

SITE USED 

10**6 
BTU/HR 

TOTAL* 

UTILIT 

10**6 

BTU/HR 



FACTR FACTR 

0 

ONOCGN 

NO COG 

0 N 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

363. 

O.DtSTILLA 

363. 

0 

0. 

0.32 

0. 

1 

STM141 

STM-TURB-1 

POWR 

0. 

15. 

347. 

179. 

116. 

34. 

-211. 

0. 

347. RESIDUAL 

347. 

1 

0.04 

0.33 

0. 

1 

STM141 

STM-TURB-1 

HEAT 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

363. 

0. RESIDUAL 

363. 

111 

0. 

0. 

0. 

1 

STM141 

STM-TURB-1 

POWR 

0. 

15. 

347. 

179. 

116. 

34. 

-21 1 . 

0. 

347 . COAL-FGD 

347. 

1 

0.04 

0.33 

0. 

1 

STM141 

STM-TURB-1 

HEAT 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

363. 

O.COAL-FGD 

363. 

111 

0. 

0..V 

0. 

1 

STM141 

STM-TURB-1 

POWR 

0. 

15. 

347. 

179. 

116. 

34. 

-211 . 

0. 

347 . COAL-AFB 

347. 

1 

0.04 

0.33 

0. 

1 

STM141 

STM-TURB-1 

HEAT 

0. 

0. 

0. 

0. 

0. 

0. 

O. 

363. 

O.COAL-AFB 

363, 

111 

0. 

0, 

0. 

2 

STM088 

STM-TURB-8 

povm 

0. 

-20. 

383. 

209. 

116. 

34. 

-246. 

0. 

383. RESIDUAL 

383. 

1 

-0.06 

0.30 

0. 

2 

STM088 

STM-TURB-8 

HEAT 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

363. 

0. RESIDUAL 

363. 

111 

0. 

0. 

0. 

2 

STM088 

STM-TURB-8 

POWR 

0. 

-20. 

383. 

209. 

116. 

34. 

-246. 

0. 

383 . COAL-FGD 

383. 

1 

-0.06 

0.30 

0- 

2 

STM088 

STM-TURB-8 

HEAT 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

363. 

O.COAL-FGD 

363, 

111 

0. 

0. 

O. 


2 STM088 STM-TURB-8 POWR 0.' -20, 383. 209. 116. 34. -246. 0. 383.COAL-AFB 383. 1 -0.06 0.30 O. 

2 STM088 STM-TURB-8 HEAT O. 0. 0. 0. 0. O. 0. 363. O.COAL-AFB 363. Ill 0. O. 0. 


3 

PFBSTM 

PFB-STMTB- 

POWR 

0. 

60. 

303. 

143. 

116. 

34. 

-169. 

0. 

303, COAL-PFB 

. 303. 

1 

0. 17 

0.38 

0. 


3 

PFBSTM 

PFB-STMTB- 

HEAT 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

363. 

0 . C'OAL-PFB 

' 363. 

111 

0. 

0. 

0, 


4 

TISTMT 

TI -STMTB-1 

POWR 

0. 

83. 

260. 

120. 

116. 

34. 

-141 . 

0. 

280. RESIDUAL 

280. 

1 

0.23 

0.41 

0. 


4 

T I STMT 

TI -STMTB-1 

HEAT 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

363. 

0. RESIDUAL 

363. 

111 

0. 

0. 

0. 


4 

TISTMT 

TI -STMTB-1 

POWR 

0. 

83. 

280. 

120. 

116, 

34. 

-141 . 

0. 

280. COAL 

280. 

1 

0.23 

0.41 

0. 


4 

TISTMT 

TI -STMTB-1 

HEAT 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

363. 

0 . COAL 

363. 

111 

0. 

0. 

0. 



5 TIHRSG THERMIONIC POWR 
5 TIHRSG THERMIONIC HEAT 


0. 

0 . 


-462. 

0. 


825. 

0. 


583. 

0. 


116. 

0. 


34. 

O. 


- 686 . 

0 . 


0 . 

363. 


825. RESIDUAL 
0. RESIDUAL 


825. 

363. 


1 -1.27 0.14 0. 

Ill O. 0. O. 


5 

5 

TIHRSG 

TIHRSG 

THERMIONIC 

THERMIONIC 

POWR 

HEAT 

0. 

0. 

-462. 

0. 

825. 

0. 

583. 

0. 

116. 

C. 

34. 

0. 

-686. 

0. 

0. 

363. 

825. COAL 
0 . COAL 

825. 

363. 

1 

111 

-1.27 

0. 

0.14 

0. 

0. 

0. 

6 

STIRL 

STIRLING-1 

POWR 

0.. 

-14. 

377. 

157. 

116. 

34. 

-185. 

0. 

377. DISTILLA 

377. 

1 

-0.04 

0.31 

0. ’ 

6 

STIRL 

STIRLING-1 

HEAT 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

363. 

0. DISTILLA 

363. 

111 

0. 

0. 

0. 


HO NEYWgf „ r L PAGE PRINTING SYSTEM- PI 18B — Q2 


r 


DATE 06/06/79 GENERAL ELECTRIC COMPANY PAGE 102 I 

COGENERATION TECHNOLOGY ALTERNATIVES STUDY | 

I&SE PEO ADV DESIGN ENGR REPORT 5.1 * 

**FUEL ENERGY SAVED BY PROCESS AND ECS** 

I 

INDUSTRY 28131 MW 34.00 PROCESS MILLIONS BTU/HR 0. PROCESS TEMP(F) O. PRODUCT CRYOGENIC-O- HOURS PER YEAR -1. 


POWER TO HEAT RATIO ***** 

UTILITY FUEL COAL WASTE FUEL EQV BTU*10**6= O. HOT WATER BTU*10**6= 0. 






WASTE 

FUEL 

COGEN 

COGEN 

COGEN 

COGEN 

AUX 

UTILIT 

TOTAL SITE 

NET* 

FAIL 

FESR 

POWER HEAT 






FUEL 
USED 
1 0**6 
BTU/HR 

SAVED* 
NO -NET 
10**6 
BTU/HR 

FUEL 

USED 

10**6 

BTU/HR 

PROCES 

HEAT 

10**6 

BTU/HR 

PROCES 

POWER 

10**6 

BTU/HR 

MW 

ELECT 

PROCES 
BO I LR 
10**6 
BTU/HR 

FUEL 
USED 
1 0**6 
BTU/HR 

FUEL FUEL 

SITE USED 

10**6 
BTU/HR 

TOTAL* 

UTILIT 

10**6 

BTU/HR 



FACTR' 

FACTR 


6 

STIRL 

STIRLING-1 

POWR 

0. 

-14. 

377. 

157. 

116. 

34. 

-185. 

0. 

377, RESIDUAL 

377. 

1 

-0.04 

0.31 

0. 


6 

STIRL 

STIRLING-1 

HEAT 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

363. 

0. RES I DUAL 

363. 

1 1 1 

0. 

0. 

0, 


6 

STIRL 

STIRLING-1 

POWR 

0. 

-14. 

377. 

157, 

116. 

34. 

-185. 

0. 

377. COAL 

377. 

1 

-0.04 

0.31 

0, 


6 

STIRL 

STIftLiNG-1 

HEAT 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

363. 

0 . COAL 

363. 

111 

0. 

0. 

0. 


7 

HEGT85 

HELIUM-GT- 

POWR 

0. 

1 . 

361 . 

161 . 

116. 

34. 

-190. 

0. 

361 . COAL-AFB 

361 . 

11 

0,00 

0.32 

0. 


7 

HEGT85 

HELIUM-GT- 

HEAT 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

363. 

0. COAL-AFB 

363. 

1 1 1 

0. 

0. 

6." 


8 

HEGT60 

HELIUM-GT- 

POWR 

0. 

-85. 

448. 

192. 

116. 

34. 

-226. 

0. 

448. COAL-AFB 

446. 

11 

-0.24 

0.26 

0. 


8 

HEGT60 

HELIUM-GT- 

HEAT 

0. 

0. 

0. 

0, 

0. 

0. 

0. 

363. 

0. COAL-AFB 

363. 

111 

0. 

0. 

0. 

I 

9 

HEGTOO 

HELIUM-GT- 

POWR 

0. 

-297. 

659. 

398. 

116. 

34. 

-469. 

0. 

659. COAL-AFB 

659. 

11 

-0.82 

0.18 

0. 


9 

HEGTOO 

HELIUM-GT- 

HEAT 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

363. 

0. COAL-AFB 

363. 

111 

0, 

0. 

0. 


10 

FCMCCL 

FUEL-CL-MO 

POWR 

0. 

-19. 

382. 

1P3. 

116. 

34. 

-215. 

0. 

382. COAL 

382. 

11 

-0.05 

0.30 

0. 


10 

FCMCCL 

FUEL-CL-MO 

HEAT 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

363. 

0 . COAL 

363. 

in 

0. 

0. 

0. 


11 

FCSTCL 

FUEL -CL -ST 

POWR 

0. 

127. 

236. 

68. 

116. 

34. 

-60. 

0. 

236. COAL 

236. 

li 

0.35 

0.49 

0. 


11 

FCSTCL 

FUEL-CL-ST 

HEAT 

0. 

0. 

0. 

0. 

0. 

O. 

0. 

363. 

0 . COAL 

363. 

i 1 1 

0. 

0. 

0. 


12 

IGGTST 

INT-GAS-GT 

POWR 

0. 

73. 

290. 

90. 

116. 

34. 

-106. 

0, 

290. COAL 

290. 

n 

0.20 

0.40 

0. 


12 

I GGTST 

INT-GAS-GT 

HEAT 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

363. 

0 . COAL 

363. 

in 

0. 

0. 

0. 


13 

GTSOAR 

GT-HRSG- 1 0 

POWR 

0. 

-38. 

400. 

198. 

116. 

34. 

-233. 

0. 

400. REST DUAL 

400. 

i 

-0.10 

0.29 

0. 


13 

GTSOAR 

GT-HRSG-10 

HEAT 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

363. 

0 . RE® v DUAL 

363. 

in 

0. 

0, 

0. 


14 

GTAC08 

GT-HRSG-08 

POWR 

0. 

-67. 

430. 

206. 

116. 

34. 

-243. 

0, 

430. RESIDUAL 

430. 

i 

-0.19 

0.27 

0. 


14 

GTAC08 

GT-HRSG-08 

HEAT 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

363. 

0. RESIDUAL 

363. 

in 

0. 

0. 

0. 


15 

GTAC12 

GT-HRSG- 12 

POWR 

0. 

-18. 

380. 

196. 

116. 

34. 

-231 . 

0. 

380, RESIDUAL 

380. 

i 

-0.05 

0.31 

0. 


15 

GTAC12 

GT-HRSG- 12 

HEAT 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

363. 

0. RESIDUAL 

363. 

in 

0. 

0. 

0. 


16 

GTAC16 

GT-HRSG- 16 

POWR 

0. 

3. 

359. 

180. 

116. 

34. 

-212. 

0. 

359. RESIDUAL 

359. 

i 

0.01 

0.32 

0. 

1 

16 

GTAC16 

GT-HRSG- 16 

HEAT 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

363. 

0. RESIDUAL 

363. 

1 1 i 

0. 

0. 

_0. _ 


17 

GTWC1 6 

GT-HRSG- 16 

POWR 

0. 

-6. 

368. 

147. 

116. 

34. 

-173. 

0. 

368. RES! DUAL 

368. 

i 

-0.02 

0.32 

0. 

II 

17 

GTWC1 6 

GT-HRSG- 16 

HEAT 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

363. 

0, RESIDUAL 

363. 

1 1 1 

0. 

0. 

0. 



'NI £V WELL PAGE PRINTING SYSTEM- PI 1 >8-02 


X 


GENERAL ELECTRIC COMPANY PAGE 103 

COGENERATION TECHNOLOGY ALTERNATIVES STUDY 

REPORT 5. 1 

**FUEL ENERGY SAVED BY PROCESS AND ECS** 

INDUSTRY 28131 MW 34. Op PROCESS MILLIONS BTU/HR 0. PROCESS TEMP IF) 0. PRODUCT CRYOGENIC-O- HOURS PER YEAR -1 . 


POWER TO HEAT RATIO ***** 

UTILITY FUEL COAL WASTE FUEL EGV BTU*10**6= 0. HOT WATER BTU*10**6= 0. 


1 




HASTE 

FUEL 

COGEN 

COGEN 

COGEN 

COGEN 

AUX 

UTILIT 

TOTAL SITE 

NET* 

FAIL 

FESR 

POWER 

HEAT 





FUEL 

SAVED* 

FUEL 

PROCES 

PROCES 

MW 

PROCES 

FUEL 

FUEL FUEL 

TOTAL* 



FACTR 

FACTR 





USED 

MO -NET 

USED 

HEAT 

POWER 

ELECT 

BO I LR 

USED 

SITE USED 

UTILIT 









10**6 

10**6 

10**6 

1 0**6 

10**6 


10**6 

10**6 

10**6 

10**6 









BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 


BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR: 




i 

J 18 

CC1626 

GTST- 16/26 

POWR 

0. 

111 . 

251 . 

57. 

116. 

34. 

-67. 

0. 

251 .RESIDUAL 

251 . 

1 

0.31 

0.46 

0. 

18 

CC1626 

GTST- 16/26 

HEAT 

0. 

0. 

0. 

0. 

0. 

0. 

. 0. 

363. 

0. RESIDUAL 

363. 

111 

0. 

0. 

0. 

19 

CC1622 

GTST- 16/22 

POWR 

0. 

Ill . 

251 . 

63. 

116. 

34. 

-74. 

0. 

251 .RESIDUAL 

251 . 


0.31 

0.46 

0. 

19 

CC1622 

GTST- 16/22 

HEAT 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

363. 

0. RESIDUAL 

363. 

111 

0. 

0. 

0. 

20 

CC1222 

GTST- 12/22 

POWR 

C. 

114. 

249. 

62. 

116. 

34. 

-73. 

0. 

249. RESIDUAL 

249. 

1 

O.lft 

0.47 

0. 1 

20 

CC1222 

GTST- 12/22 

HEAT 

0. 

0. 

0. 

0 . 

0. 

0. 

0. 

363. 

0. RESIDUAL 

363. 

1 1 1 

0. 

0. 

0 . 

21 

CC0822 

GTST-08/22 

POWR 

0. 

Ill . 

251 . 

74. 

116. 

34. 

-87. 

0. 

251 .RES I DUAL 

251 . 

1 

0.31 

0.46 

0. 

21 

CC0822 

GTS7-0S/22 

HEAT 

0. 

0 . 

0. 

0. 

0. 

0. 

0. 

363. 

0. RESIDUAL 

363. 

111 

0. 

0. 

0. 

22 

STIG15 

STIG-15-16 

POWR 

0. 

58. 

304. 

4. 

116. 

34. 

-5. 

0. 

304. RESIDUAL 

304. 

1 

0, 16 

0.38 

0. 1 

22 

ST2G15 

STI G- 15-16 

HEAT 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

363. 

0. RESIDUAL 

S63. 

111 

0. 

G. 

0 . I 

23 

STIG10 

STlG-iO-16 

POWR 

0 . 

39. 

323. 

43. 

116. 

34. 

-UO. 

0 . 

323. RESIDUAL 

323. 

1 

0 . 1 1 

036 

0 . 

23 

STIG10 

STIG-10-16 

HEAT 

0 . 

0 . 

0 . 

0 . 

0 . 

0 . 

0 . 

383- 

0. RESIDUAL 

363. 

111 

0. 

0 . 

0 . 

24 

STIG1S 

STiG-IS-16 

POWR 

0 . 

16. 

346. 

73. 

116. 

34. 

-86. 

0 . 

346. RESIDUAL 

346. 

1 

0.05 

0.34 

0 . 

24 

STIG1S 

ST I G- IS- 1 6 

HEAT 

0 . 

0 . 

0 . 

0 . 

0 . 

0 . 

0 . 

363. 

0. RESIDUAL 

363. 

111 

0 . 

0 . 

0 . 1 

25 

0EADV3 

DIESEL-ADV 

POWR 

0 . 

50. 

313. 

113. 

116. 

34. 

-132. 

0 . 

313. RESIDUAL 

313. 

1 

0.14 

0.37 

0 . 1 

25 

DEADV3 

01 ESEL-ADV 

HEAT 

0 . 

0 . 

0 . 

0 . 

0 . 

0 . 

0 . 

363. 

0. RESIDUAL 

363. 

111 

0 . 

0 . 

o. i 

26 

DEADV2 

DIESEL-ADV 

POWR 

0. 

50. 

313. 

79. 

116. 

34. 

-93. 

0. 

313. RESIDUAL 

313. 

1 

0. 14 

0.37 

o. i! 

26 

DEADV2 

DIESEL-ADV 

HEAT 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

383. 

0. RESIDUAL 

363. 

111 

0 . 

0. 

0 . 

27 

DEADV1 

DIESEL-ADV 

POWR 

0 . 

50. 

313. 

122. 

116. 

34. 

-144. 

0. 

313. RESIDUAL 

313. 

1 

0. 14 

0.37 

0. 

27 

DEADV1 

DIESEL-ADV 

HEAT 

0. 

0. 

0. 

0. 

0 . 

0 . 

0. 

363. 

0. RESIDUAL 

363. 

111 

0 . 

0. 

0 . 

28 

DEHTPM 

ADV-DIESEL 

POWR 


73. 

289. 

147. 

116. 

34. 

-173. 

0. 

289. RESIDUAL 

289. 

1 

0.20 

0.40 

o. 

28 

DEHTPM 

ADV-DI ESEL 

HEAT 

0. 

0. 

0. 

0. 

0 . 

0. 

0. 

363. 

0. RESIDUAL 

363. 

111 

0. 

0. 

0 . 

29 

DES0A3 

DIESEL-SOA 

POWR 

0. 

41 . 

321 . 

105. 

116. 

34. 

-123. 

0 . 

321 .DISTILL A 

321 . 

1 

0.11 

0.36 

0 . 

29 

DES0A3 

DIESEL-SOA 

HEAT 

0 . 

0 . 

0 . 

0 . 

0 . 

0 . 

0 . 

383. 

O.OISTILLA 

363. 

1 1 1 

0 . 

0 . 

0 . 

29 

DES0A3 

DIESEL-SOA 

POWR 

0 . 

41 . 

321 . 

105. 

IIS. 

34. 

-123. 

0 . 

321 . RES1 DUAL 

321 . 

1 

0.11 

0.36 

0 . 

29 

DES0A3 

DIESEL-SOA 

HEAT 

0 . 

0 . 

0 . 

0 . 

0 * 

0 . 

0 . 

363. 

0. RESIDUAL 

363. 

1 1 1 

0 . 

0 . 

0 . 

<1 


DATE 06/06/79 
1 8SE PEO ADV DESIGN ElioR 
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DATE 06/06/79 GENERAL ELECTRIC COMPANY • PAGE 104 

COGENERATION TECHNOLOGY ALTERNATIVES STUDY 

I&SE PEG AIT / DESIGN ENGR REPORT 5.1 

**FUEL ENERGY SAVED BY PROCESS AND ECS** 

INDUSTRY 28131 MW 34.00 PROCESS MILLIONS BTU/HR 0. PROCESS TEMPCF) O. PRODUCT CRYCGENIC-O- HOURS PER YEAR -1 . 


POWER TO HEAT RATIO ***** ,, 

UTILITY FUEL COAL WASTE FUEL EQV BTU* 10**6= 0. HOT WATER BTU« 10**6= 0, 






WASTE 

FUEL 

COGEN 

COGFN 

COGEN 

COGEN 

AUX 

UTILI r 

TOTAL SITE 

NET* 

FAIL 

FESR 

POWER 

HEAT I 





FUEL 

SAVED* 

FUEL 

PROCES 

PROCES 

MW 

PROCES 

FUEL 

FUEL FUEL 

TOTAL* 



FACTR 

FACTR | 





USED 

NO -NET 

USED 

HEAT 

POWER 

ELECT 

BOILR 

USED 

SITE USED 

UTILIT 




I 





1 0**6 

1 0**6 

1 0**6 

10**6 

10**6 


1 0**6 

10**6 

10**6 

ie**6 









BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 


BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 




♦ 

30 

DES0A2 

D I ESEL-SOA 

POWR 

0. 

41 . 

321 . 

71 . 

116. 

34. 

-83, 

0. 

321 .DISTILLA 

321 . 

1 

0.11 

0.36 

0. 

30 

DES0A2 

DIESEL-SOA 

HEAT 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

363. 

0.D1STILLA 

363. 

171 

0. 

0. 

0. 

30 

DESOA2 

D I ESEL-SOA 

POUR 

0. 

41 . 

321 . 

71 . 

116. 

34. 

-83. 

0." 

321 . RESI DUAL 

321 . 

1 

0.11 

0.36 

0. 

30 

DES0A2 

DIESEL-SOA 

HEAT 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

363. 

0. RESIDUAL 

363. 

111 

0. 

0. 

0 1 

31 

DESOA1 

DIESEL-SOA 

POWR 

0. 

41 . 

321 . 

129. 

116. 

34. 

-152. 

0. 

321 .DISTILLA 

321 , 

1 

0.11 

0.36 

0. 1 

31 

DES0A1 

DIESEL-SOA 

HEAT 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

363. 

0. DISTILLA 

363. 

1 1 1 

0. 

0. 

0. I 

31 

DES0A1 

DIESEL-SOA 

POWR 

0. 

41 . 

321 . 

129. 

116. 

34. 

-152. 

. 0. 

321 .RESIDUAL 

321 . 

1 

0. 1 1 

0.36 

0. 1 

31 

DES0A1 

DIESEL-SOA 

HEAT 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

363. 

0. RES I DUAL 

363. 

11 1 

0. 

0. 

0. * 

32 

GTSOAD 

GT-HRSG- 1 0 

POWR 

0. 

-35. 

397. 

214. 

116. 

34, 

-252, 

0. 

397. DISTILLA 

397. 

1 

-0, 10 

0.29 

0. 

32 

GTSOAD 

GT-HRSG- 1 0 

HEAT 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

363. 

0. DISTILLA 

363. 

1 1 1 

O. 

0. 

o. 

33 

GTRA06 

GT-85RE-08 

POWR 

0. 

38. 

325. 

131 . 

116. 

34. 

-154. 

0. 

325. OtSTI LLA 

325. 

1 

0. 10 

0.36 

”57 

33 

GTRA08 

GT-85RE-08 

HEAT 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

363. 

0. DISTILLA 

363. 

111 

0. 

0. 

0. 

34 

GTRA12 

GT-85RE-12 

POWR 

0. 

38. 

324. 

S33. 

116. 

34. 

-156. 

0. 

324. DISTILLA 

324. 

1 

0. 1 1 

0.36 

0. 

34 

GTRA12 

GT-85RE-12 

HEAT 

0„- 

0. 

0, 

O. 

0. 

0. 

0. 

363. 

0. DISTILLA 

363. 

1 1 1 

0. 

0. 

0. 

35 

GTRA16 

GT-85RE-16 

POWR 

0. 

30. 

332. 

141 . 

116. 

34. 

-166. 

0. 

332. DISTILLA 

332. 

1 

0.08 

0.35 

0. 

35 

GTRA1 6 

GT-85RE- 1 6 

HEAT 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

363. 

0. DISTILLA 

363. 

1 1 1 

0. 

0. 

0. 

36 

GTR208 

GT-60RE-08 

POWR 

0 . 

0. 

363. 

171 . 

116. 

34. 

-201 . 

0, 

363. DISTILLA 

363, 

1 

0. 

0.32 

0. 

36 

GTR208 

GT-60RE-08 

HEAT 

0 . 

0. 

0. 

0. 

0. 

0. 

0. 

363. 

0. DISTILLA 

363. 

111 

0. 

0. 

0. 

37 

GTR212 

GT-60RE-12 

POUR 

0. 

1 1 . 

352. 

157. 

1 16. 

34. 

-185. 

0. 

352. DISTILLA 

352. 

1 

0.03 

0.33 

0. 

37 

GTR21 2 

GT-60RE- 1 2 

HEAT 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

363. 

0. DISTILLA 

363. 

111 

0. 

0. 

0. 

38 

GTR216 

GT-60RE- 1 6 

POWR 

0. 

18. 

344. 

154. 

116. 

34. 

-181 , 

0. 

344. DISTILLA 

344. 

1 

0.05 

0.34 

0. 

38 

GTR216 

GT-60RE-16 

HEAT 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

363. 

0. DISTILLA 

363. 

111 

0. 

0. 

0 . 

39 

GTRW08 

GT-85RE-08 

POWR 

0 . 

32. 

331 . 

109. 

116. 

34. 

-128. 

0. 

331 .DISTILLA 

331 . 

1 

0.09 

0,35 

0 . 

39 

GTRW08 

GT-85RE-08 

HEAT 

0 . 

0 . 

0 . 

0 . 

0 . 

0. 

0 . 

363. 

0. DISTILLA 

363. 

111 

0 . 

0 . 

0 . 1 - 

40 

GTRW12 

GT-85RE- 1 2 

POWR 

0 . 

44. 

319. 

106. 

116. 

34. 

-125. 

0. 

319. DISTILLA 

319. 

1 

0.12 

0.36 

0 . | 

40 

GTRW12 

GT-85RE- 1 2 

HEAT 

0 . 

0 . 

0 . 

0 . 

0 . 

0 . 

0 . 

363. 

C. 4 1 ST I LLA 

363. 

1 1 1 

0 . 

0 . 

0. j 



DATE 06/06/79 


PAGE 1 05 



GENERAL ELECTRIC COMPANY 
COGENERATION TECHNOLOGY ALTERNATIVES STUDY 

l&SE PEO ADV DFSIGN ENGR REPORT 5. 1 

**FUEL ENERGY SAVED BY PROCESS AND ECS** 

INDUSTRY 28131 MW 34.00 PROCESS MILLIONS BTU/HR 0. PROCESS TEMPCF) 0. PRODUCT CRYOGENIC-O- HOURS PER YEAR -1 . 


POWER TO HEAT RATIO ***** 

UTILITY FUEL COAL WASTE FUEL EQV BTU*10**6= 0. HOT WATER BTU*10**6= 0. 






WASTE 

FUEL 

COGEN 

COGEN 

COGEN 

CCGEN 

AUX 

UTILIT 

TOTAL SITE 

NET* 

FAIL 

FESR 

POWER 

HEAT 





FUEL 

USED 

10**6 

BTU/HR 

SAVED* 
NO -NET 
10**6 
BTU/HR 

FUEL 

USED 

10**6 

BTU/HR 

PROCES 

HEAT 

10**6 

BTU/HR 

PROCES 
POWER 
1 0**6 
BTU/HR 

MW 

ELECT 

PROCES 

BOILR 

10**6 

BTU/HR 

FUEL 

USED 

10**6 

BTU/HR 

FUEL FUEL 

SITE USED 

10**6 
BTU/HR 

TOTAL-*- 

UTILIT 

10**6 

BTU/HR 



FACTR 

FACTR 

41 

GTRW16 

GT-85RE-16 

POWR 

0. 

38. 

325. 

114, 

116. 

34. 

-134. 

0. 

325. DISTI LLA 

325. 

1 

0.10 

0.36 

0. 

41 

GTRW16 

GT-85RE-16 

HEAT 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

363. 

0.DIST1LLA 

363. 

1 1 1 

0. 

0. 

0. 

42 GTR308 

GT-60RE-08 

POWR 

0. 

-12. 

374. 

168. 

116. 

34. 

-198. 

0. 

374. DISTI LLA 

374. 

1 

-0.03 

0.31 

~oT ' 

42 

GTR308 

GT-60RE-08 

HEAT 

0, 

0. 

0. 

0. 

0. 

0. 

0. 

383. 

0. DISTI LLA 

363. 

111 

0, 

0. 

0. 

43 

GTR312 

GT-60RE-12 

POWR 

0. 

23. 

339. 

129. 

116. 

34. 

-152. 

0. 

339. DISTI LLA 

339. 

1 

0.06 

0.34 

0. 

43 

GTR312 

GT-60RE-12 

HEAT 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

363. 

0 . D I ST I LLA 

363. 

111 

0. 

0. 

0. 

44 

GTR316 

GT-60RE- 1 6 

POWR 

0. 

20. 

342. 

132. 

116. 

34. 

-155. 

0. 

342. DISTI LLA 

342. 

1 

0.06 

0.34 

0. 

44 

0TR316 

GT-60RE-16 

HEAT 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

363. 

0 . D I ST I LLA 

363. 

111 

0. 

_0. 

0. 

45 

FCPADS 

FUEL-CL-PH 

POWR 

0. 

57. 

305, 

52, 

116. 

34, 

-61 . 

0. 

305. DISTI LLA 

305. 

1 

0.16 

0.38 

0. 

45 

FCPADS 

FUEL-CL-PH 

HEAT 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

333. 

0. DISTI LLA 

363. 

1 1 1 

0. 

0. 

0. 

46 

FCMCDS 

FUEL-CL-MO 

POWR 

0. 

61 . 

282. 

68. 

116. 

34. 

-77. 

0. 

282. DISTI LLA 

282. 

1 

0.22 

0.41 

” 67 “ 

46 

FCMCDS 

FUEL-CL-MO 

HEAT 

0. 

0, 

0. 

0. 

0, 

0. 

0. 

363. 

0. DISTILLA 

363. 

1 1 1 

0. 

0. 

0. 
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DATE 06/06/79 GENERAL ELECTRIC COMPANY PAGE 106 I 

COGENERATION TECHNOLOGY ALTERNATIVES STUDY I 

I&SE PEG APV DESIGN ENGR REPORT 5. 1 * 

**FUEL ENERGY SAVED BY PROCESS AND ECS** 

t 

INDUSTRY 28191 MW 30 . 29' PROCESS MILLIONS BTU/HR 980.0 PROCESS TEMPCF) 495. PRODUCT ALUMINA HOURS PER YEA.R 8136. 


POWER TO HEAT RATIO 0.105 

UTILITY FUEL COAL WASTE FUEL EQV BTU*10**6= 0. HOT WATER BTU*1G**6= 0. 






WASTE 

FUEL 

COGEN 

COGEN 

COGEN 

COGEN 

AUX 

UTILIT 

TOTAL S I TE 

NET* 

FAIL 

FESR 

POWER HEAT 





FUEL 

SAVED = 

FUEL 

PROCES 

PROCES 

MW 

PROCES 

FUEL 

FUEL FUEL 

TOTAL-*- 



FACTR 

FACTR 





USED 

MO -NET 

USED 

HEAT 

POWER 

ELECT 

BOILR 

USED 

SITE USED 

UTILIT 









1 0**6 

10**6 

10**6 

10**6 

1 0**6 


10**6 

1 0**6 

1 0**6 

1 0**6 









BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 


BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 





0 

ONOCGN 

NO COG 

a N 

0. 

0. 

0. 

0. 

0. 

0. 

1 153. 

323. 

1 153.C0AL-FGD 

1476. 

0 

0. 

0.07 

0.66 

1 

STM141 

STM-Ti‘RB-1 

POUR 

0. 

201 . 

1133. 

860. 

103. 

30. 

141 . 

0. 

1275. RESIDUAL 

1275. 

0 

0. 14 

0.08 

0.77 

1 

STM141 

STM-TURB-1 

HEAT 

O. 

229. 

1291 . 

930. 

118. 

35. 

0. 

-45. 

1291 .RESIDUAL 

1246. 

0 

0,15 

_0_.09. 

_0.7S 

1 

STM141 

STM-TURB-1 

POWR 

0. 

201 . 

1133. 

860. 

103. 

30. 

141. 

0. 

1 275 . COAL-FGD 

1275. 

0 

0. 14 

0.03 

0.77 

1 

STM141 

STM-TURB-1 

HEAT 

0. 

229. 

1291 . 

980. 

118. 

35. 

0. 

-45. 

1291 .COAL-FGD 

1246. 

0 

0.15 

0.09 

0.76 

1 

STM 14 1 

STM-TURB-1 

POWR 

O, 

201 . 

1 133. 

860. 

103. 

30. 

141 . 

0. 

1 275 . COAL-AFB 

1275. 

0 

0. 14 

~cTd8~ 

'0.77 

1 

STM 14 1 

STM-TURB-1 

HEAT 

0. 

229. 

1291 . 

980. 

113. 

.35. 

0. 

-45. 

1291. COAL-AFB 

1246. 

0 

0.15 

0.09 

0.76 

2 

STM088 

STM-TURB-8 

POWR 

0. 

-397. 

1873. 

1489. 

103. 

30. 

-598. 

0. 

1873. RESIDUAL 

1873. 

0 

-0.27 

0.06 

0.52 

2 

STM088 

STM-TURB-8 

HEAT 

0. 

133. 

1233. 

980. 

68. 

20. 

0. 

110. 

1233. RESIDUAL 

1343. 

0 

0709 

0.05 

0.73 

2 

STM088 

STM-TURB-8 

POWR 

0. 

-397. 

1873. 

1489. 

103. 

30. 

-598. 

0. 

1873. COAL-FGD 

1873. 

O 

-0.27 

0.06 

1 

0.52 

2 

STM088 

STM-TURB-8 

HEAT 

0. 

133. 

1233. 

980. 

63. 

20. 

0. 

110. 

1233. COAL-FGD 

1343. 

0 

0.09 

0.05 

0.73 

2 

STM088 

STM-TURB-8 

POWR 

0 

-397. 

1873. 

1489. 

103. 

30. 

-598. 

0, 

1873. COAL-AFB 

1873. 

0 

-0.27 

0.06 

0.52 

2 

STM088 

STM-TURB-8 

HEAT 

0. 

133. 

1233. 

980. 

68. 

20. 

0. 

110. 

1233. COAL-AFB 

1343. 

0 

0.09 

0.05 

0.73 

3 

PFBSTM 

PFB-STMTB- 

POWR 

0. 

193, 

630, 

425. 

103, 

30. 

653. 

0. 

1283. COAL- PFB 

1283. 

0 

0.13 

0.08 

0.76 

3 

PFBSTM 

PFB-STMTB- 

HEAT 

0, 

445. 

1452. 

380. 

238. 

70. 

0. 

-422. 

1 452 . COAL-PFB 

1030. 

o 

0.23 

0.16 

0-67 

4 

T I STMT 

TI-STMTB-1 

POWR 

0. 

197, 

480. 

301 . 

103. 

30. 

799. 

0. 

1278. RESIDUAL 

1278. 

0 

0. 1C 

0.08 

0.77 

4 

T I STMT 

Tl -STMTB-1 

HEAT 

0. 

642. 

1561 . 

980. 

336. 

99. 

0. 

-728. 

1561 .RESIDUAL 

834. 

0 

0.29 

0.22 

0.63 

4 

T I STMT 

TI -STMTB-1 

POWR 

0. 

197. 

480. 

3C1 , 

103. 

30. 

799. 

0. 

1278. COAL 

1278. 

0 

0. 13 

0.08 

0.77 

4 

T I STMT 

TI -STMTB- 1 

HEAT 

0. 

642. 

1561 . 

980. 

336. 

99. 

0. 

-728. 

1561. COAL 

834. 

0 

0.29 

0.22 

0.63 

5 

TIHRSG 

THERMIONIC 

POUR 

V 

0. 

103. 

735. 

437. 

103. 

30. 

639. 

0. 

1373. RESIDUAL 

1373. 

0 

0.07 

0.08 

0.71 

5 

TIHRS9 

THERMIONIC 

HEAT 

0. 

230. 

1647. 

980. 

232. 

68. 

0. 

-401 . 

1 647 RES I OUAL 

1246, 

0 

0, 12 

0. 14 

0.60 

5 

TIHRSG 

THERMIONIC 

POWR 

0. 

103. 

735. 

437. 

103. 

30. 

639. 

0. 

1373. COAL 

1373. 

0 

0.07 

0.08 

0.71 1 

5 

TIHRSG 

THERMIONIC 

HEAT 

0. 

230. 

1647. 

930. 

232. 

68. 

0. 

-401 . 

1647. COAL 

1246. 

o 

0.12 

0. 14 

0.60 * 

6 

STIRL 

STIRLING-1 

POWR 

0. 

133. 

476. 

243. 

103. 

30. 

867. 

0. 

1 343. DISTI LLA 

1343. 

0 

0.09 

0,08 

0.73 | 

6 

STIRL 

STIRLING-1 

HEAT 


537. 

1917. 

980. 

416. 

122. 


-979. 

1 91 7. D 1ST! LLA 

938. 


0.22 

0.22 

0.51 ~ , 












HONEVWELL PACE PRINTING SYSTEM- PUSS-02 


DATE 06/06/79 


V.. , 

GENERAL ELECTRIC COMPANY 


PAGE 

107 



COGENERATION TECHNOLOGY ALTERNATIVES 

STUDY 



I 8SE PEO ADV DESIGN 

ENGR 

REPORT 5 . 1 

- 



t NDUSTRY 28191 MW 

30.29 

**FUEL ENERGY SAVED BY PROCESS AND 
PROCESS MILLIONS -BTU/HR 980.0 PROCESS TEMP IF) 

ECS** 

495. PRODUCT ALUMINA 

HOURS PER YEAR 

8136. 


UTILITY FUEL 


COAL 


POWER TO HEAT RATIO 0.105 

WASTE FUEL EQV BTU* 10**6= 


0 . 


HOT WATER BTU* 10**6= 






WASTE 

FUEL 

COGEN 

COGEN 

COGEN 

COGEN 

AUX 

UT1L1T 

TOTAL SITE 

NET* 

FAIL 

FESR 

* POWER 

HEAT 





FUEL 

SAVED= 

FUEL 

PROCES 

PROCES 

MW 

PROCES 

FUEL 

FUEL FUEL 

TOTAL-*- 



FACTR 

FACTR 





USED 

NO -NET 

USED 

HEAT 

POWER 

ELECT 

B01LR 

USED 

SITE USED 

UT1LIT 









10**6 

1 0**6 

10**6 

10**6 

10**6 


10**6 

10**6 

10**6 

10**6 









BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 


BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 





6 

STIRL 

STIRLING-1 

POWR 

0. 

133. 

476. 

243. 

103. 

30. 

867. 

0. 

1343. RESIDUAL 

1343, 

0 

0,09 

0.08 

0.73 | 

6 

STIRL 

STIRLING-1 

HEAT 

0. 

537. 

1917. 

980. 

416. 

122. 

0. 

-979. 

191 7. RESIDUAL 

938. 

0 

0.22 

C. 22 

0.51 1 

i 

6 

STIRL 

STIRLING-1 

POWR 

0. 

133. 

476. 

243. 

103. 

30. 

867. 

0. 

1343. COAL 

1343. 

0 

0.09 

0.08 

0.73 , 

6 

STIRL 

STIRLING-1 

HEAT 

0. 

537. 

1917. 

980. 

416. 

122. 

0. 

-979. 

1917. COAL 

938. 

O 

0.22 

0.22 

0.51 I 

7 

HEGT85 

HELIUM-GT- 

POWR 

0. 

-39. 

322. 

-34. 

103. 

30. 

1193. 

0. 

1515. COAL-AFB 

1515. 

1 1 

-0.03 

0.07 

0.65 | 

7 

HEGT85 

HELIUM-GT- 

HEAT 

-9206. 

1124. 

-9206. 

980. 

-2955. 

-866. 

0. 

9558. 

-9206. COAL-AFB 

352. 

11 

-5.48 

-8.40 

2.79 

8 

HEGT60 

HELIUM-GT- 

POWR 

0. 

-9. 

399. 

57. 

103. 

30. 

1086. 

0. 

1485. COAL-AFB 

1485. 

10 

-0.01 

0.07 

0.66 

8 

HEGT60 

HELIUM-GT- 

HEAT 

0. 

-163. 

6901 . 

980. 

1787. 

524. 

0. 

-5263. 

6901 .COAL-AFB 

1638. 

0 

-0.02 

0.26 

0. 14 

9 

HEGTOO 

HELIUM-GT- 

POWR 

0. 

5b. 

587. 

271 . 

103. 

30. 

834. 

0. 

1421 .COAL-AFB 

1421 . 

10 

0.04 

0.07 

0.69 

9 

HEGTOO 

HELIUM-GT- 

HFAT 

0. 

198. 

2121 . 

980. 

373. 

109. 

0. 

-844. 

2121 .COAL-AFB 

1277. 

0 

0.09 

0.18 

0.46 

10 

FCMCCL 

FUEL-CL-MO 

POWR 

0. 

171 . 

340. 

160. 

103. 

30. 

965. 

0. 

1305. COAL 

1305. 

10 

0. 12 

0.08 

0.75 

10 

FCMCCL 

FUEL-CL-MO 

HEAT 

0. 

1049. 

2085. 

980. 

634. 

186. 

0. 

-1658. 

2085 . COAL 

427. 

0 

0.3? 

0.30 

0.47 

11 

FCSTCL 

FUEL-CL-ST 

POWR 

0. 

177. 

291 . 

123. 

103. 

30. 

1008. 

0. 

1299. COAL 

1299. 

10 

0.12 

0.08 

0,75 

11 

FCSTCL 

FUEL -CL -ST 

HEAT 

0. 

1406. 

231 1 . 

980. 

821 . 

241 . 

0. 

-2242. 

2311 -COAL 

70. 

0 

0.38 

0.36 

0.42 

12 

IGGTST 

I NT-GAS-GT 

POWR 

0. 

134. 

406. 

185. 

103. 

30. 

935. 

0. 

1341. COAL 

1341 . 

10 

0.09 

0.08 

0.73 

12 

I GGTST 

INT-GAS-GT 

HEAT 

0. 

712. 

2151 . 

980. 

547. 

160. 

0. 

-1387. 

2151 .COAL 

764. 

0 

0.25 

0.25 

0.46 


13 OTSOAR GT-HRSG POWR 
13 STSOAR GT-HRSG- lO HEAT 


0. 

0. 


126. 
91 1 . 


356. 

2577. 


136. 

980. 


103. 

747. 


30. 

219 . 


994, 

O, 


0 . 

-2013. 


1350. RESIDUAL 
2577. RESIDUAL 


1350. 

565. 


0 

0 


0.09 

0.26 


0.00 

0.29 


0.73 

0.38 


14 

GTAC08 

GT-HRSG-08 

POWR 

0. 

172. 

383. 

197. 

103. 

30. 

921 . 

. 0. 

1303. RESIDUAL 

1303. 

0 

0. 12 

0.08 

0.75 

14 

GTAC08 

GT-HRSG-08 

HEAT 

0 . 

856. 

7 900. 

980. 

513, 

150. 

0. 

-1280. 

1900. RESIDUAL 

620. 

0 

0.31 

0.27 

0.52 

15 

GTAC12 

GT-HRSG- 1 2 

FOUR 

0. 

169. 

339. 

157. 

103. 

30. 

968. 

0. 

1307. RESIDUAL 

1307. 

0 

0.11 

0.08 

0.75 

15 

GTAC12 

GT-HRSG- 1 2 

HEAT 

0. 

1054. 

2114. 

980. 

645. 

189. 

0. 

-1692, 

21 14. RESIDUAL 

422. 

0 

0.33 

0.31 

0.46 

16 

GTAC16 

GT-HRSG- 16 

POWR 

0. 

161 . 

320. 

134. 

' 103. 

30. 

995. 

0. 

1315. RESIDUAL 

1315. 

0 

0. 1 1 

0.08 

0.75 

16 

GTAC16 

GT-HRSG- 16 

HEAT 

0. 

1175. 

2332. 

980. 

753. 

221 . 

0. 

-2031 . 

2332. RES! DUAL 

301 . 

0 

0.33 

0.32 

0.42 

17 

GTWC1 6 

GT-HRSG- 1 6 

POWR 

0. - 

151 . 

328. 

133. 

103. 

30. 

996. 

0. 

1324. RESIDUAL 

1324. 

0 

0. 10 

0.08 

0.74 

17 

GTWC16 

GT-HRSG- 16 

HEAT 

0, 

1115. 

2416. 

980. 

761 . 

223. 

0. 

-2055. 

2416. RES) DUAL 

361 . 

0 

0.32 

0.32 

0.41 
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DATE 06/06/79 GENERAL ELECTRIC COMPANY 

COGENERATION TECHNOLOGY ALTERNATIVES STUDY 

I&SE PEO ADV DESIGN EN3R REPORT 5. 1 

**FUEL ENERGY SAVED BY PROCESS AND ECS** 

INDUSTRY 28191 MW 30.29 PROCESS MILLIONS BTU/HR 980.0 PROCESS TEMP(F) 495. PRODUCT ALUMINA HOURS PER YEAR 8136. 


POWER TO HEAT RATIO 0.105 

UTILITY FUEL COAL WASTE FUEL EQV BTU* 10**6= 0. HOT WATER BTU« 10**6= 0. 






WASTE 

FUEL 

COGEN 

COGEN 

COGEN 

COGEN 

AUX 


TOTAL SITE 

NET* 

FAIL 

FESR 

POWER 

HEAT 





FUEL 

SAVED= 

FUEL 

PROCES 

PROCES 

MW 

PROCES 

FUEL 

FUEL FUEL 

TOTAL* 



FACTR 

FACTR 





USED 

NO -NET 

USED 

HEAT 

POWER 

ELECT 

BOILR 

USED 

SITE USED 

UTILIT 









10**6 

10**6 

10**6 

10**6 

10**6 


10**6 

1 0**6 

10**6 

10**6 









BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 


BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 





18 

CC1626 

GTST- 16/26 

POWR 

0. 

146. 

291 . 

97. 

103. 

30. 

1039. 

0. 

1330. RES I DUAL 

1330. 

0 

0. 10 

0.08 

0.74 

16 

CC1626 

GTST- 1 6/26 

HEAT 

O. 

1478. 

2949. 

980. 

1047. 

307. 

0. 

-2950. 

2949. RESI DUAL 

-2. 

0 

0.43 

0.36 

0.33 

19 

CC1622 

GTST- 16/22 

POWR 

0. 

153. 

297. 

108. 

103. 

30. 

1026. 

0. 

1323. RESI DUAL 

1323. 

0 

0.10 

0.08 

0.74 

19 

CC1622 

GTST- 16/22 

HEAT 

0. 

1392. 

2693. 

980. 

938. 

275. 

0. 

-2609, 

2693. RESIDUAL 

84. 

0 

0.34 

0.35 

0.36 

20 

CC1222 

GTST- 12/22 

POWR 


155. 

296. 

109. 

103. 

30. 

1025. 

0 . 

1321 .RESIDUAL 

1321 . 

0 

0. 10 

0.08 

0.74 

20 

CC1222 

GTST -12/ 22 

HEAT 

0 . 

1394. 

2667. 

980. 

930. 

273. 

0 . 

-2584. 

2667. RESI DUAL 

82. 

0 

0.34 

0.35 


21 

CC0822 

GTST-08/22 

POWR 

0 . 

166. 

321 . 

140. 

103. 

30. 

969. 

0 . 

1310. RESIDUAL 

1310. 

0 

0. 11 

0.08 

0.75 

21 

CC0822 

GTST-08/22 

HEAT 

0 . 

1168. 

2253. 

980. 

726. 

213. 


-1945. 

2253. RESI DUAL 

308. 

0 

0.34 

0.32 

0.43 


22 STIG15 STIG-15-16 POWR 0. 56. 271. 4. . 103. 30. 1149. 0. 1 420. RESI DUAL 1420. 1 0.04 0.07 0.69 f ' 

22 STIG15 STIG-15-16 HEAT 0. 15523. 753S5. 980. 28722. 8418. 0.-89432. 75385. RESIDUAL -14047. 1 0.17 0.38 0.01 


23 

STIG10 

STIG-10-16 

POWR 

0. 

80. 

288. 

38. 

103. 

30. 

1108. 

0 . 

1396. RESI DUAL 

1396. 

1 

0.05 

0.07 

0.70 

23 

STIG10 

STIG-10-16 

HEAT 

0. 

2057. 

7396. 

980. 

2656. 

778. 

0. 

-7977. 

7396. RESIDUAL 

-581 . 

1 

0.22 

0.36 

0. 13 

24 

STIG1S 

STIG-1S-16 

POWR 

0, 

91 . 

308. 

65. 

103. 

30. 

1076. 

0. 

1385. RESI DUAL 

1385. 

1 

0.06 

0.07 

0.71 

24 

STIG1S 

STIG-1S-16 

HEAT 

0. 

1374. 

4649. 

980. 

1553. 

457. 

0. 

-4547. 

4649. RESI DUAL 

102. 

1 

0.23 

0.34 

0.21 » 

25 

DEADV3 

DIESEL-ADV 

POWR 

0. 

94. 

279. 

42. 

103. 

30. 

1104. 

0. 

1382. RESI DUAL 

1382. 

1 

0.06 

0.07 

0.71 

25 

DEADV3 

DI ESEL-AOV 

HEAT 

0. 

2191 . 

6515. 

980. 

2417. 

708. 

0. 

-7231 . 

651 5. RESI DUAL 

-715. 

1 

0.25 

0.37 

0. 15 

26 

DEADV2 

DIESEL-ADV 

POWR 

0. 

128. 

279. 

71 . 

103. 

30. 

1070. 

0 . 

1348. RESIDUAL 

1348. 

1 

0.03 

0.08 

0.73 

26 

DEADV2 

DIESEL-ADV 

HEAT 

0 . 

1768. 

3858. 

980. 

1431 . 

420, 

0. 

-4150. 

3858. RESIDUAL 

-292. 

1 

0.31 

0.37 

0.25 

27 

DEADV1 

DIESEL-ADV 

POWR 

0. 

173. 

279. 

109. 

103. 

30. 

1025. 

0. 

1303. RESI DUAL 

1303. 

1 

0. 12 

0.08 

0.75 

27 

DEADV1 

DIESEL-ADV 

HEAT 

0. 

1552. 

2506. 

980. 

930. 

273. 

0. 

-2583. 

2506. RESIDUAL 

-76. 

1 

0.38 

0.37 

0.39 

28 

DEHTPM 

ADV-DI ESEL 

POWR 

0. 

134. 

384. 

166. 

103. 

30. 

958. 

0. 

134 2. RES I DUAL 

1342. 

0 

0.09 

0.08 

0.73 

28 

DEHTPM 

ADV-DI ESEL 

HEAT 

0. 

791 . 

2269. 

980. 

610. 

179. 

0 . 

-1584. 

2269. RESIDUAL 

685. 

0 

0.26 

0.27 

0.43 

29 

DES0A3 

DI ESEL-SOA 

POWR 

0. 

76. 

286. 

33. 

103. 

30. 

1114. 

0 . 

1400. DISTILLA 

1400. 

1 

0.05 

0.07 

0.70 

29 

DESOA3 

DI ESEL-SOA 

HEAT 

0. 

2232. 

8418. 

980. 

3039. 

891 . 

0 . 

-9174. 

8418. DISTI LLA 

-756. 

1 

0.21 

0.36 

0. 12 

29 

DESOA3 

D I ESEL-SOA 

POWR 

0. 

76. 

286. 

33. 

103. 

30. 

1114. 

0 . 

1400. RESI DUAL 

1400. 

1 

0.05 

0.07 

0. 70 f 

29 

DES0A3 

D I ESEL-SOA 

HEAT 

0. 

2232. 

8418. 

980. 

3039. 

891 . 

0. 

-9174. 

841 8. RESI DUAL 

-756. 

1 

0.21 

0.36 

0,12 | 


Cl 
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DATE 06/06/79 
1 USE PEO ADV DESIGN ENGR 


GENERAL ELECTRIC COMPANY 
COGENERATION TECHNOLOGY ALTERNATIVES STUDY 
REPORT 5. 1 


**FUEL ENERGY SAVED BY PROCESS AND ECS** 


INDUSTRY 28191 MW 30.29 PROCESS MILLIONS BTU/HR 980.0 PROCESS TEMPCF) 


POWER TO HEAT RATIO 0.105 

UTILITY FUEL COAL WASTE FUEL EQV BTU* 10**6= 


A 95. PRODUCT ALUMINA 


,TU* 10**6= 0. HO 


PAGE 1 09 


HOURS PER YEAR 8136. 


WASTE FUEL COGEN COGEN COGEN COGEN 


FUEL SAVED= FUEL PROCES PROCES MW 

USED NO -NET USED HEAT POWER ELECT 

ir >6 10**6 10**6 10**6 10**6 

- ' BTU/HR BTU/HR BTU/HR BTU/HR 


AUX UTILIT TOTAL SITE 


PROCES FUEL FUEL FUEL 
BOILR USED SITE USED 
10**6 10**6 10**6 
BTU/HR BTU/HR BTU/HR 


HOT WATER BTU*10**6= 
NET= FAIL 


TOTAL* 
i UTILIT 
10**6 

BTU/HR 


FESR POWER HEAT 


FACTR FACTR 


30 DES0A2 DIESEL-SOA POWR 
30 DESOA2 DIESEL-SOA HEAT 


30 

DES0A2 

DIESEL-SOA 

POWR 

30 

DESOA2 

DIESEL-SOA 

HEAT 

31 

DES0A1 

DIESEL-SOA 

POWR 

31 

DES0A1 

DIESEL-SOA 

HEAT 

31 

DES0A1 

DIESEL-SOA 

POWR 

31 

DES0A1 

DIESEL-SOA 

HEAT 

32 

GTSOAD 

GT-HRSG- 10 

POWR 

32 

GTSOAD 

GT-HRSG-1 0 

HEAT 

33 

GTRA08 

GT-85RE-08 

POWR 

33 

GTRA08 

GT-85RE-08 

HEAT 

34 

GTRA12 

GT-85RE- 1 2 

POWR 

34 

GTRA1 2 

GT-85RE- 1 2 

HEAT 

35 

GTRA16 

GT-85RE- 1 6 

POWR 

35 

GTRA1 6 

GT-85RE- 1 6 

HEAT 

36 

GTR208 

GT-60RE-08 

POWR 

36 

GTR20S 

GT-60RE-08 

HEAT 

37 

GTR212 

GT-60RE- 1 2 

POWR 

37 

GTR212 

GT-60RE-1 2 

HEAT 

38 

GTR216 

GT-60RE- 1 6 

POWR 

38 

GTR216 

GT-60RE- 1 6 

HEAT 

39 

39 

GTRW08 

GTRW08 

GT-85RE-08 

GT-85RE-08 

POWR 

HEAT 


4 0 GTRW12 GT-85RE- 1 2 POWR 
40 GTRW12 GT-85RE- 1 2 HEAT 



1302. 

2801 . 

980. 

944. 

277. 

0 . 

-2627. 

108. 

1567. 

294. 

4275. 

68. 

980. 

103. 

1500. 

30. 

440. 

1074. 

0 . 

0 . 

-4366. 

121 . 
1705. 

284. 

4012. 

69. 

980. 

103. 

1460. 

30. 

428. 

1071 . 
0 . 

0 . 

-4240. 


1365.DISTILLA 
4455. DISTI LLA 


1365. RESIDUAL 
4455. RESIDUAL 


1304. DISTI LLA 


2444. DISTI LLA 

1304. RES I DUAL 
2444. RESIDUAL 

131 8. DISTI LLA 
2162. DISTI LLA 


1 350 . DISTI LLA 
3622. DISTI LLA 


1343. DISTI LLA 


3360. DISTI LLA 
1339. DISTI LLA 


31 03. DISTI LLA 


1 336 . D I ST I LLA 
2660. DISTI LLA 


1336. DISTI LLA 


2772. DISTI LLA 
1333. DISTI LLA 


2801 .DISTILLA 

1368. DISTILLA 
4275. DISTILLA 


1355. DISTILLA 
4012.DISTIt.LA 


1 0.08 0.08 
1 0.28 0.36 


1 0.06 0.08 
1 0.28 0.36 

0.12 0 .08 
1 0.37 0,36 

1 0.12 0.08 
1 0.37 0 .36 

0 0.11 0.08 
0 0.31 0.29 


O 0.09 0.08 

0 0.30 0.36 



0 0. 09 

O 0.30 



0 

0.09 

0.08 

0.73 

0 

0.31 

0.33 

0.35 

0 

0.10 

0.08 

0.73 

0 

0.32 

0.34 

0.35 

0 

0.07 

0.08 

0.72 

0 

0.27 

0.35 

0.23 

0 

0.08 

0.08 

0.72 

0 

0.30 

0.36 

0.24 
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DATE 06/06/79 GENERAL ELECTRIC COMPANY PAGE 110 

COGENERATION TECHNOLOGY ALTERNATIVES STUDY 

1 &SE PEO ADV DESIGN ENGR REPORT 5, 1 

**FUEL ENERGY SAVED BY PROCESS AND ECS** 

INDUSTRY 26191 MW 30.29 PROCESS MILLIONS BTU/HR 980.0 PROCESS TEMPCF) 495. PR0D5JCT ALUMINA HOURS PER YEAR 8136. 


POWER TO HEAT RATIO 0.105 

UTILITY FUEL COAL WASTE FUEL EQV BTU*10«*6= 0. HOT WATER BTU*10**6= 0. 






WASTE 

FUEL 

COGEN 

COGEN 

COGEN 

COGEN 

AUX 

UTILIT 

TOTAL SITE 

NET* 

FAIL 

FESR 

POWER 

HEAT 





FUEL 
USED 
1 0**6 
BTU/HR 

SAVED= 
MO -NET 
10**6 
BTU/HR 

FUEL 

USED 

10**6 

BTU/HR 

PROCES 
HEAT 
1 0**6 
BTU/HR 

PROCES 

POWER 

10**6 

BTU/HR 

MW 

ELECT 

PROCES 

BOILR 

10**6 

BTU/HR 

FUEL 

USED 

10**6 

BTU/HR 

FUEL FUEL 

SITE USED 

10**6 
BTU/HR 

TOTAL-*- 

UTILIT 

10**6 

BTU/HR 



FACTR 

FACTR 

4 J 

GTRW16 

GT-85RE- 1 6 

POUP 

0. 

125. 

289. 

78. 

103. 

30. 

1061 . 

0. 

1351 .DISTILLA 

1351 . 

0 

0.08 

0.08 

0.73 

41 

GTRW16 

GT-65RE- 1 6 

HEAT 

0. 

1574. 

3641 . 

980. 

1300. 

381 . 

0. 

-3739. 

3641 .DISTILLA 

-98. 

0 

0.30 

0.36 

0.27 

42 

GTR308 

GT-60RE-Q8 

POWR 

0. 

98. 

333. 

92. 

103. 

30. 

1044. 

0. 

1378. DISTILLA 

1378. 

0 

0.07 

0.08 

0.71 

42 

GTR308 

GT-60RE-08 

HEAT 

0. 

1042. 

3544. 

980. 

1099. 

322. 

0. 

-3110. 

3544. DISTILLA 

434. 

0 

0.23 

0.31 

0.28 

43 

GTR312 

GT-60RE-12 

POV/R 

0. 

133. 

302. 

95. 

103. 

30. 

1041. 

0. 

1343. DISTILLA 

1343. 

0 

0.09 

0.08 

0.73 

43 

GTR312 

GT-60RE- 1 2 

HEAT 

0. 

1367. 

31 15. 

980. 

1065. 

312. 

0. 

-3006. 

31 15. DISTILLA 

109. 

0 

0.31 

0.34 

0.31 

44 

GTR316 

GT-60RE- 1 6 

POWR 

0. 

132. 

305. 

97. 

103. 

30. 

1039. 

0. 

1344. DISTILLA 

1344. 

0 

0.09 

0.08 

0.73 

44 

GTR31 6 

3T-60RE-16 

HEAT 

0. 

1336. 

3085. 

980. 

1046. 

307. 

0. 

-2945. 

3085. DISTILLA 

140. 

0 

0.30 

0.34 

0.32 

45 

FCPADS 

FUEL-CL-PH 

POWR 

0. 

105. 

272. 

46. 

103. 

30. 

1099. 

0. 

1371 .DISTILLA 

1371 . 

0 

0.07 

0.08 

0.72 

45 

FCPADS 

FUEL-CL-PH 

HEAT 

0. 

2234. 

5765. 

980. 

2191 . 

642. 

0. 

-6523. 

5765. DISTILLA 

-758. 

0 

0.28 

0.38 

0.17 

46 

FCMCDS 

FUEL- CL -MO 

POWR 

0. 

141 . 

251 . 

58. 

103. 

30. 

1084. 

0. 

1335. DISTILLA 

1335. 

0 

0. 10 

0.08 

0.73 

46 

FCMCDS 

FUEL-CL-MO 

HEAT 

0. 

2362. 

4206. 

980. 

1733. 

508. 

0. 

-5092. 

4206. DISTILLA 

-886. 

0 

0.36 

0.41 

0.23 


1 

i 

K 

V 



Honeywell, page printing system- pm8»-02 


DATE 06/06/79 
l&SE PEO ADV DESIGN ENGR 


V • 


GENERAL ELECTRIC COMPANY 
COGENERATION TECHNOLOGY ALTERNATIVES STUDY 
REPORT 5. 1 


PAGE 1 1 1 


**FUEL ENERGY SAVED BY PROCESS AND ECS** 

INDUSTRY 28192 MW 60.58 PROCESS MILLIONS BTU/HR 1961.0 PROCESS TEMPI F) 495. PRODUCT ALUMINA 


HOURS PER YEAR 8136. 


UTILITY FUEL 


COAL 


POWER TO HEAT RATIO 0.105 

WASTE FUEL EQV BTU* 10**6= 


0 . 


HOT WATER BTU*10**6= 






WASTE 

FUEL 

COGEN 

COGEN 

COGEN 

COGEN 

AUX 

UTILIT 

TOTAL SITE 

NET* 

FAIL 

FESR 

POWER 

HEAT 





FUEL 

SAVED* 

FUEL 

PROCES 

PROCES 

MW 

PROCES 

FUEL 

FUEL FUEL 

TOTAL* 



FACTR 

FACTR 





USED 

NO -NET 

USED 

HEAT 

POWER 

ELECT 

BOILR 

USED 

SITE USED 

UTILIT 









10**6 

1 0**6 

10**6 

1 0**6 

10**6 


10**6 

1 0**6 

10**6 

10**6 









BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 


BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 





0 

ONOCGN 

NO COG 

0 N 

0. 

0. 

0. 

0. 

0. 

0. 

2307. 

646. 

2307. COAL-FGD 

2953. 

0 

0. 

0.07 

0.66 I 

1 

STM141 

STM-TURB-1 

POWR 

0. 

403. 

2267. 

1720. 

207. 

61 . 

284. 

0. 

2550. RES I DUAL 

2550. ■ 

0 

0. 14 

0.08 

0.77 1 

1 

STM141 

STM-TURB-1 

HEAT 

0. 

459. 

2584. 

1961 . 

236. 

69. 

0. 

-91 , 

2584. RESIDUAL 

2494 . 

0 

0. 15 

0.09 

0.76 1 

1 

STM141 

STM-TURB-1 

POWR 

0. 

403. 

2267. 

1720. 

207. 

61 . 

284. 

0 . 

2550. COAL-FGD. 

2550. 

0 

0. 14 

0.08 

0.77 

1 

STM141 

STM-TURB-1 

HEAT 

0 . 

459. 

2584. 

1961 . 

236. 

69. 

0 . 

-91 . 

2584 . COAL-FGD 

2494. 

0 

0.15 

0.09 

0.76 

1 

STM141 

STM-TURB-1 

POWR 

0 . 

403. 

2267. 

1720. 

207. 

61 . 

284. 

0 . 

2550 . COAL-AFB 

2550. 

0 

0.14 

0.08 

0.77 

1 

STM141 

STM-TURB-1 

HEAT 

0 . 

459. 

2564. 

1961 . 

236. 

69. 

0 . 

-91 . 

2584 . COAL-AFB 

2494. 

0 

0. *5 

0.09 

0.76 

2 

STM088 

STM-TURB-8 

POWR 

0 . 

-793. 

3746. 

2977. 

207. 

61 . 

-1196. 

0 . 

3746. RESIDUAL 

3746. 

0 

-0.27 

0.06 

0.52 

2 

STM088 

STM-TURB-8 

HEAT 

0 . 

265. 

2467. 

1961 . 

136. 

40. 

0 . 

220. 

2467. RESIDUAL 

2688. 

0 

0.09 

0.05 

0.73 

• 2 

STM088 

STM-TURB-8 

POWR 

0 . 

-793. 

3746. 

2977. 

207. 

61 . 

-1196. 

0 . 

3746. COAL-FGD 

3746. 

0 

-0.27 

C. 06 

0.52 

2 

STM088 

STM-TURB-8 

HEAT 

0 . 

2S5. 

2467. 

1961 . 

136. 

40. 

0 . 

220. 

2467. COAL-FGD 

2688. 

0 

0.09 

0.05 

0.73 

2 

STM088 

STM-TURB-8 

POWR 

0 . 

-793. 

3746. 

2977. 

207. 

61 . 

-1196. 

0 . 

3746. COAL-AFB 

3746. 

0 

-0.27 

0.06 

0.52 

2 

STM088 

STM-TURB-8 

HEAT 

0 . 

265. 

2467. 

1961 . 

136. 

40. 

0 . 

220. 

2467 COAL-AFB 

2688. 

0 

0.09 

0,05 

0.73 

3 

PFBSTM 

PFB-STMTB- 

POWR 

0 . 

386. 

1260. 

850. 

207. 

61 . 

1307. 

0 . 

2567 . COAL-PFB 

2567. 

0 

0. 13 

0.08 

0.76 

3 

PFBSTM 

PFB-STMTB- 

HEAT 

0 . 

891 . 

2906 . 

1961 . 

477. 

140. 

0 . 

-844. 

2906 . COAL-PFB 

2062. 

0 

0.23 

0.16 

0.67 

4 

T I STMT 

TI -STMTB-1 

POWR 

0 . 

395. 

960. 

602. 

207. 

61 . 

1598. 

0 . 

2358. RESIDUAL 

2558. 

0 

0. 13 

0.08 

0.77 

4 

T I STMT 

TI -STMTB-1 

HEAT 

0, 

1285. 

3124. 

1 961 . 

673. 

197. 

0 . 

-1457. 

3 124. RES I DUAL 

1668. 

0 

0.29 

0.22 

0.63 

4 

T I STMT 

T I -STMTB-1 

POWR 

0 . 

395. 

960. 

602. 

207. 

61 , 

1598. 

0 . 

2558 . COAL 

2558. 

0 

0.13 

0.08 

0.77 

4 

T I STMT 

TI -STMTB-1 

HEAT 

0 . 

1285. 

3124. 

1961 . 

673. 

197. 

0 . 

-1457. 

3 124. COAL 

1668. 

0 

0.29 

0.22 

0.63 f 

5 

TI HRSO 

TI IERM IONIC 

POWR 

0 . 

205. 

1469. 

874. 

207. 

61 . 

1279. 

0 . 

2748. RES! DUAL 

2748. 

0 

0.07 

0.08 

0.71 

5 

TIHRSG 

THERMIONIC 

HEAT 

0 . 

460. 

3296. 

1961 . 

464. 

136. 

0 . 

-803, 

3296. RESIDUAL 

2493. 

0 

0.12 

0.14 

0.60 

MB 

TIHRSG 

THERMIONIC 

POWR 

0 . 

205. 

1469. 

874. 

207. 

61 . 

1279. 

0 . 

2748. COAL 

2748. 

0 

0.0"’ 

0.08 

■"0.7! 

5 

TIHRSG 

THERMIONIC 

HEAT 

0 . 

460. 

3296. 

1961 . 

464. 

136. 

0 . 

-803. 

3296. COAL 

2493. 

0 

0 . 1 2 

0. 14 

0.60 

\ 

6 

STIRL 

STIRLING-1 

POWR 

0 . 

267. 

951 . 

486. 

207. 

’ 61 . 

1735. 

0 . 

2666 . D I ST I LLA 

2686. 

0 

0.09 

0.08 

0.73 

6 

STIRL 

STIRLING-1 

HEAT 


1075. 

3836. 

1961 . 

833. 

244. 

0 . 

-1958. 

3836 . D I ST I LLA 

1878. 

0 

0.22 

0.22 

0.51 















HONEYWELL PAGE PRINTING SYSTEM- PI 1 SB-02 


C 


DATE 06/06/79 GENERAL ELECTRIC COMPANY PAGE 112 

COGENERATION TECHNOLOGY ALTERNATIVES STUDY 

l&SE PEO AOV DESIGN ENGR REPORT 5. 1 

**FUEL ENERGY SAVED BY PROCESS AND ECS** 

INDUSTRY 28192 MW 60.58 PROCESS MILLIONS BTU/HR 1961.0 PROCESS TEMPCF) 495. PRODUCT ALUMINA HOURS PER YEAR 0136. 


POWER TO HEAT RATIO 0.105 

UTILITY FUEL COAL WASTE FUEL EOV BTU* 10**6= 0. HOT WATER BTU* 10**6= 0. 






WASTE 

FUEL 

COGEN 

COGEN 

COGEN 

COGEN 

AUX 

UTILIT 

TOTAL SITE 

NET* 

FAIL 

FESR 

POWER 

HEAT 





FUEL 

SAVED= 

FUEL 

PROCES 

PROCES 

MW 

PROCES 

FUEL 

FUEL FUEL 

TOTAL* 



FACTR 

FACTR 





USED 

NO -NET 

USED 

HEAT 

POWER 

ELECT 

BOILR 

USED 

SITE USED 

UTILIT 









10**6 

10**6 

10**6 

10**6 

10**6 


10**6 

10**6 

10**8 

10**6 









BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 


BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 





6 

STIRL 

STIRLING-1 

■POWR 

0 . 

267. 

951 . 

486. 

207. 

61 . 

1735. 

0 . 

2686. RESIDUAL 

2686. 

0 

0.09 

0.08 

0.73 

6 

STIRL 

STIRLING-1 

HEAT 

0 . 

1075. 

3836. 

1961 . 

833. 

244. 

0 . 

-1958. 

3836. RESIDUAL 

1878. 

0 

0.22 

0.22 

0.51 

6 

STIRL 

STIRLING-1 

POWR 

0 . 

267. 

951 . 

486. 

207. 

61 . 

1735. 

0 . 

2686. COAL 

2686. 

0 

0.09 

0.08 

0.73 

6 

STIRL 

STIRLING-1 

HEAT 

0 . 

1075. 

3836. 

1961 . 

833. 

244. 

0 . 

-1958. 

3836 . COAL 

1878. 

0 

0.22 

0.22 

0.51 

7 

HEGT85 

HELIUM-GT- 

POWR 

C. 

-79. 

644. 

-69. 

207. 

61 . 

2388. 

0 . 

3032 . COAL-AFB 

3032. 

1 

-0.03 

0.07 

0.65 

7 

HEGT85 

HELIUM-GT- 

HEAT- 

18422. 

2249. 

-18422. 

1961 . 

-5913. 

-1733. 

0 . 

19125. - 18422. COAL- AFB 

704. 

1 1 

-5.48 

-8.V11 

2.79 « 

8 

HEGT60 

HELIUM-GT- 

POWR 

0 . 

-19. 

798. 

113. 

207. 

61 . 

2174. 

0 . 

2972. COAL-AFB 

2972. 

0 

-0.01 

0.07 

0.66 1 

8 

HEGT60 

HE' /’UM-GT- 

HEAT 

0 . 

-325. 

1 3809 . 

1 961 . 

3577. 

1048. 

O -10531 . 

13809. COAL-AFB 

3278. 

0 

-0.02 

0.26 

0.14 I 

9 

HEGTOO 

HELIUM-GT- 

POWR 

0 . 

no. 

1 174. 

543. 

207. 

61 . 

1669. 

0 . 

2843. COAL-AFB 

2843. 

0 

0.04 

0.07 

0.69 1 

9 

HEGTOO 

HELIUM-GT- 

HEAT 

0 . 

397. 

4244. 

1961 . 

•747. 

219. 

0 , 

-1688. 

4244 . COAL-AFB 

2556. 

0 

0.09 

0. 18 

0.46 

10 

FCMCCL 

FUEL-CL-MO 

POWR 

0. 

342. 

680. 

320. 

207. 

61 . 

1931 . 

0. 

2611 .COAL 

2611 . 

10 

0. 12 

0.08 

0. 75 

10 

FCMCCL 

FUEL-CL-MO 

HEAT 

0. 

2098. 

4172. 

1961 . 

1268. 

372. 

0. 

-3317. 

4 172. COAL 

855. 

C 

0.33 

0.30 

0.47 

11 

FCSTCL 

FUEL-CL-ST 

POWR 

0. 

354. 

582. 

247. 

207. 

61 . 

2017. 

0. 

2599 . COAL 

2599. 

10 

0.12 

0.08 

0.75 

1 1 

FCSTCL 

FUEL-CL-ST 

HEAT 

0. 

2814. 

4625. 

1961 . 

1642. 

481 . 

0. 

-4486. 

4625. COAL 

139. 

0 

0.38 

0.36 

6.42 

12 

IGGTST 

INT-GA3-GT 

POWR 

0. 

269. 

813. 

370. 

207. 

61 . 

1872. 

0. 

2684 . COAL 

2684. 

10 

0.09 

0.08 

0.73 

12 

IGGTST 

INT-GAS-GT 

HEAT 

0. 

1425. 

4304. 

1961 . 

1095. 

321 . 

0. 

-2776. 

4304. COAL 

1528. 

0 

0.25 

0.25 

_0. 46 

13 

GTSOAR 

GT-HRSG-10 

POWR 

0 . 

252. 

713. 

271 . 

207. 

61 . 

1988. 

0. 

2701 .RESIDUAL 

2701. 

0 

0.09 

0.08 

0.73 

13 

GTSOAR 

GT-HRSG- 1 0 

HEAT 

0 . 

1824. 

5157. 

1961 . 

1496. 

438. 

0 . 

-4028. 

51 57. RESIDUAL 

1129. 

0 

0.26 

0.29 

0.38 

14 

GTAC08 

GT-HRSG-08 

POWR 

0 . 

345. 

766. 

395. 

207. 

61 . 

1843. 

0. 

2608. RESIDUAL 

2608. 

0 

0.12 

0.08 

0.75 

14 

GTAC08 

GT-HRSG-08 

HEAT 

0 . 

1713. 

3803. 

1961 . 

1027. 

301 . 

0 . 

-2563. 

3803. RESIDUAL 

1240. 

0 

0.31 

0.27 

0.52 

15 

GTAC12 

GT-HRSG- 12 

POWR 

0 . 

338. 

678. 

314. 

207. 

61 . 

1937. 

0 . 

261 5. RES! DUAL 

2615. 

0 

0.11 

0.08 

0.75 

15 

GTAC12 

GT-HRSG- 12 

HEAT 

0 . 

2109. 

4229. 

1961 . 

1290. 

378. 

0. 

-3385. 

4229. RESIDUAL 

844. 

0 

0.33 

0.31 

0.~46 

16 

GTAC16 

GT-HRSG- 16 

POWR 

0 . 

322. 

640. 

269. 

207. 

61 . 

1991 . 

0 . 

2631 .RESIDUAL 

2631. 

O 

0.11 

0.08 

0.75 

16 

GTAC16 

GT-HRSG- 16 

HEAT 

0 . 

2351 . 

4667. 

1961 . 

1507. 

442. 

0 . 

-4084 . 

4667. RESIDUAL 

602. 

o 

0.33 

0.32 

0.42 

17 

GTWC1 6 

GT-HRSG- 16 

POWR 

0 . 

303. 

656. 

266. 

207. 

61 . 

1994. 

0 . 

2650. RESIDUAL 

2650. 

o 

0. io 

0.08 

0.74 k 

17 

GTWC1 6 

GT-HRS3-16 

HEAT 

0 . 

2232. 

4835. 

1961 . 

1523. 

446. 

0 . 

-4113. 

4835. RESIDUAL 

721 . 

0 

0.32 

0.32 

0.41 j 
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DATE 06/06/79 


GENERAL ELECTRIC COMPANY 
COGENERATION TECHNOLOGY ALTERNATIVES STUDY 


PAGE 1 1 3 


I NDUSTRY 

28192 Mi 60.58 

**FUEL ENERGY 
PROCESS MILLIONS BTU/HR 1961 

SAVED BY PROCESS AND 
.0 PROCESS TEMP(F) 

ECS** 

495. PRODUCT ALUMINA 

HOURS 

PER YEAR 8136. 



UTILITY FUEL 

COAL 

WASTE 

FUEL 

COGEN 

POWER TO HEAT RATIO 0.105 

WASTE FUEL EQV BTU*10**6= 0. HOT 

COGEN COGEN COGEN AUX UTILIT TOTAL SITE 

WATER BTU*10**6= 0 

NET* FAIL FESR 

. 

POWER HEAT 





FUEL 

SAVED 3 

FUEL 

PROCES 

PROCES 

MW 

PROCES 

FUEL 

FUEL FUEL 

TOTAL* 



FACTR 

FACTR i 





USED 

MO -NET 

USED 

HEAT 

POWER 

ELECT 

BO I LR 

USED 

SITE USED 

UTILIT 




1 





1 0**6 

1 0**6 

1 0**6 

1 0**6 

10**6 


10**6 

10**6 

10**6 

10**6 




8 





BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 


BTU/HR BTU/HR 

BTU/HR 

BTU/HR 




| 

18 

CC1626 

GTST- 16/26 

POWR 

0. 

292. 

582. 

193. 

207. 

61 . 

2080. 

0. 

2661 .RESIDUAL 

2661 . 

0 

0.10 

0.08 

0.74 1 

18 

CC1 626 

GTST- 16/26 

HEAT 


2957. 

5900. 

1961 . 

2096. 

614. 

0. 

-5904. 

5900. RESIDUAL 

-4. 

0 

0.33 

0.36 

0.33 I 

8 

19 

CC1 622 

GTST- 16/22 

POWR 

0. 

307. 

593. 

216. 

207. 

61 . 

2053. 

0. 

2646. RESIDUAL 

2646. 

0 

0. 10 

0.08 

0.74 

19 

CC1622 

GTST- 16/22 

HEAT 

0. 

2785. 

5389. 

1961 . 

1877. 

550. 

0. 

-5221 . 

5389. RESIDUAL 

168. 

0 

0.34 

0.35 

0.36 

20 

CC1222 

GTST- 12/22 

POWR 


310. 

592. 

218. 

207. 

61 . 


0. 

2643. RES I DUAL 

mmm 

0 

0.10 

0.08 

0.74 

20 

CC1222 

GTST- 12/22 

HEAT 

0. 

2789. 

5336. 

1961 . 

1862. 

546. 

0. 

-5172. 

5336. RESIDUAL 

164. 

0 

0.34 

0.35 

0.37 

21 

CC0822 

GTST -08/ 22 

POWR 

0. 

333. 

642. 

279. 

207. 

61 . 

1979. 

0. 

2620. RESIDUAL 

2620. 

0 

0.11 

0.08 

0,75 

21 

CC0822 

GTST- 08/22 

HEAT 

0. 

2337. 

4509. 

1961 . 

1452. 

426. 

0. 

-3893. 

4509. RESIDUAL 

616. 

0 

0.34 

0.32 

0.43 

22 

STIG15 

STI G- 15-16 

POWR 

0. 

112. 

543. 

7. 

207. 

61 . 

2299. 

0. 

2841 .RESIDUAL 

2641 . 

1 

0.04 

0.07 

0.69 

22 

STIG15 

STI G- 15-16 

HEAT 

0. 

31062.150846. 

1961 . 

57472. 

1 6844 . 

0. ******* 150846. RESIDUAL 

-28109. 

1 

0. 17 

0.38 

0.01 

23 

STIG10 

STIG- 10-16 

POWR 

0. 

160. 

576. 

76. 

207. 

61 . 

2217. 

0. 

2793. RESIDUAL 

2793. 

1 

0.05 

0.07 

"6". 70 

23 

ST1G10 

STIG-10-16 

HEAT 

0. 

4115. 

14800. 

1961 . 

5315. 

1558. 

0. - 

15962. 

14800. RESIDUAL 

-1162- 

1 

0.22. 

0.36 

0.13 

24 

STIG1S 

STIG-1S-16 

POWR 


182. 

617. 

130. 

207. 

61 . 

2154. 

0. 

2771 .RESIDUAL 

2771 . 

1 

0.06 

0.07 

0.71 

24 

STIG1S 

STIG-1S-16 

HEAT 

0. 

2749. 

9303. 

1961 . 

3118. 

914. 

0. 


9303. RESIDUAL 

204. 

1 

0.23 

0.34 

0.21 

25 

DEADV3 

D1 ESEL-ADV 

POWR 

0. 

187. 

557. 

84. 

207. 

61 . 

2208. 

0. 

2766. RESIDUAL 

2766. 

1 

0.06 

0.07 

0.71 

2b 

DEADV3 

DI ESEL-ADV 

HEAT 

0. 

4385. 

13037. 

1961 . 

4837. 

1418. 

0. - 

14469. 

13037. RESIDUAL 

-1432. 

1 

0.25 

0.37 

0.15 

26 

DEADV2 

DI ESEL-ADV 

POWR 

0. 

255. 

557. 

142. 

207. 

61 . 

2141 . 

0. 

2698. RESIDUAL 

2698. 

1 

0.09 

0.08 

0.73 * 

26 

DEADV2 

D I ESEL-ADV 

HEAT 


3538. 

7720. 

1961 . 

2864. 

839. 

0. 

-8305. 

7720. RES' DUAL 

-585. 

1 

0.31 

0.37 

0 25 I 

27 

0EADV1 

D I ESEL-ADV 

POWR 

0. 

345, 

557. 

218. 

207. 

61 . 

2051 . 

0.. 

2608. RESIDUAL 

2608. 

1 

0. 12 

0.08 

0.75 1 

27 

DEADV1 

D I ESEL-ADV 

HEAT 

0. 

3106. 

5015. 

1961 . 

1861 . 

545. 

0. 

-5169. 

501 5. RESIDUAL 

-153. 

1 

0.38 

0.37 

0.39 1 

28 

DEHTPM 

ADV- DIESEL 

POWR 

0. 

268. 

769. 

332. 

207. 

61 . 

1917. 

0. 

£685. RESIDUAL 

2685. 

0 

0.09 

0.08 

0,73 i 

28 

DEHTPM 

ADV-DI ESEL 

HEAT 

0. 

1583. 

4540. 

1961 . 

1221 . 

358. 

0. 

-3170. 

4540. RESIDUAL 

1370. 

. 0 

0.26 

0.27 

0.43 

29 

DES0A3 

DI ESEL-SOA 

POWR 

0. 

152. 

573. 

67. 

207. 

61 . 

2229. 

0. 

2801 .DI STI LLA 

2801 . 

1 

0.05 

0.07 

0.70 

29 

DES0A3 

DI ESEL-SOA 

HEAT 

0. 

4465. 

16845. 

1961 . 

608! . 

1782. 

0. - 

18357. 

16845. DISTILLA 

-1512. 

1 

0.21 

0.36 

0.12 

29 

DES0A3 

D I ESEL-SOA 

POWR 

0. 

152. 

573. 

67, 

207. 

61 . 

2229. 

C, 

2801 .RESIDUAL 

2801 . 

1 

0.05 

0.07 

0.70 

29 

OESOA3 

D I ESEL-SOA 

HEAT 


4465. 

16845. 

1961 . 

6081 . 

1782. 

0. - 

18357, 

16845. RESIDUAL 

-1512. 

1 

0.21 

0.36 

0. 12 
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DATE 06/08/79 GENERAL ELECTRIC COMPANY PAGE 114 

COGENERATION TECHNOLOGY ALTERNATIVES STUDY 

ISSE PEO ADV DESIGN. EMGR REPORT 0.1 

**FUEL ENERGY SAVED BY PROCESS AND ECS** 

INDUSTRY 28192 MW 60.58 PROCESS MILLIONS BTU/HR 1961.0 PROCESS TEMPCF5 495. PRODUCT ALUMINA HOURS PER YEAR 8126. 


POWER TO HEAT RATIO C. 105 

UTILITY FUEL COAL WASTE FUEL EQV BTU*10**6= 0. HOT WATER BTU*10**6= O. 






WASTE. 

FUEL 

COGEN 

COGEN 

COGEN 

COGEN 

AUX 

UTILIT TOTAL SITE 

NET* 

FAIL 

FESR 

POWER HEAT 





FUEL 

USED 

10**6 

BTU/.HR 

SAVED* 
NO -NET 
10**6 
BTU/HR 

FUEL 

USED 

10**6 

BTU/HR 

PROCES 

HEAT 

10**6 

BTU/HR 

PROCES 

POWER 

10**6 

BTU/HR 

MW 

ELECT 

PROCES 

BOILR 

10**6 

BTU/HR 

FUEL 

USED 

10**6 

BTU/HR 

FUEL FUEL 

SITE USED 

10**6 
BTU/HR 

TOTAL* 

UTILIT 

10**6 

BTU/HR 



FACTS 

FACTR 

30 

DES0A2 

DIESEL-SOA 

POWR 

0. 

222. 

573. 

126. 

207. 

61 . 

2159. 

0. 

2731 .D1STILLA 

2731 . 

1 

0.08 

0.08 

0.72 

30 

DES0A2 

DIESEL-SOA 

HEAT 

0. 

3449. 

8914. 

1961 . 

3218. 

943. 

0. 

-9410. 

8914 . DISTI LLA 

-496. 

1 

0.28 

0.36 

0.22 

30 

DES0A2 

DIESEL-SOA 

POWR 

0. 

222. 

573. 

126. 

207. 

61 . 

2159. 

0. 

2731 .RESIDUAL 

2731 . 

1 

0.08 

0.08 

0.72 

30 

DES0A2 

DIESEL-SOA 

HEAT 

0. 

3449. 

8914. 

1961 . 

3218. 

943. 

0. 

-9410. 

89 14. RESIDUAL 

-496. 

1 

0.28 

0.36 

0.22 

31 

DES0A1 

DIESEL-SOA 

POWR 

0 . 

343. 

573. 

230. 

207. 

SBfll 

2037. 

0. 

2610. DISTI LLA 

2610. 

1 

0. 12 

0.08 

0.75 

31 

DESOA1 

DIESEL-SOA 

HEAT 

0. 

2934. 

4890. 

1961 . 

1765. 

517. 

0. 

-4871 . 

4890. DISTI LLA 

19. 

1 

0.37 

0.36 

0.40 

31 

DES0A1 

DIESEL-SOA 

POWR 

0. 

343. 

573. 

230. 

207. 

61 . 

2037. 

0 . 

2610. RESIDUAL 

2610. 

1 

O. 12 

0.08 

0.75 

31 

DESGA1 

DIESEL-SOA 

HEAT 

O. 

2934. 

4890. 

1961 . 

■hi-JV 

IK-TFJI 

0 . 

-4871 . 

4890. RES I DUAL 

19. 

1 

0.37 

0.36 

0.40 

32 

GTSOAD 

GT-HRSG-10 

POWR 

0. 

316. 

708. 

321 . 

207. 

61 . 

1930. 

0. 

2637. DISTI LLA 

2637. 

0 

0.11 

0.08 

0.74 * 

32 

GTSOAD 

GT-HRSG- 1 O 

HEAT 

0. 

1928. 

4327. 

1961 . 

1263. 

370. 

0. 

-3302. 

4327. DISTI LLA 

1025. 

0 

0.31 

0.29 

0.45 

33 

GTRA08 

GT-85RE-08 

POWR 

0. 

251 . 

579. 

157. 

207. 

61 . 

2123. 

0 . 

2702. DISTI LLA 

2702. 

0 

0.09 

0.08 

0.73 

33 

GTRA08 

GT-85RE-08 

HEAT 

0 . 

3145. 

7248. 

1961 . 

2587. 

758. 

0 . 

-7440. 

7248. DISTI LLA 

-192. 

0 

0.30 

0.36 

0.27 

34 

GTRA12 

GT-85RE- 1 2 

POWR 

0 . 

267. 

577. 

168. 

207. 

61 . 

2109. 

0 . 

2686. DISTI LLA 

2686. 

0 

0.09 

0.08 

0.73 

34 

GTRA12 

GT-85RE- 1 2 

HEAT 

0 . 

3105. 

6723. 

1961 . 

2407. 

705. 

0 . 

-6875. 

6723. DISTI LLA 

-152. 

0 

0.32 

0.36 

0.29 

35 

GTRA16 

GT-85RE- 1 6 

POWR 

0 . 

274. 

592. 

187. 

207. 

61 . 

2087. 

0 . 

2679. DISTI LLA 

2679. 

0 

0.09 

0.08 

0.73 

35 

GTRA16 

GT-05RE- 1 6 

HEAT 

0 . 

2370. 

6209. 

1961 . 

2167. 

635. 

0 . 

-6125. 

6209. DISTI LLA 

83. 

0 

0.32 

0.35 

0.32 

36 

GTR208 

GT-60RE-08 

POWR 

0 . 

280. 

646. 

238. 

207. 

61 . 

2027. 

0 . 

2673. DISTI LLA 

2673. 

0 

0.09 

0.08 

0.73 

36 

GTR208 

GT-60RE-08 

HEAT 

0 . 

2307. 

5323. 

1961 . 

1703. 

499. 

0 . 

-4677. 

5323. DISTI LLA 

646. 

0 

0.30 

0.32 

0.37 

37 

GTR212 

GT-60RE- 1 2 

POWR 

0 . 

280. 

626. 

221 . 

207. 

61 . 

2047. 

0 . 

2673. DISTI LLA 

2673. 

0 

0.09 

0.08 

0.73 

37 

GTR212 

GT-GORE- 1 2 

HEAT 

0 . 

2480. 

5346. 

1961 . 

1830. 

536. 

0 . 

-5074 . 

5546. DISTI LLA 

473. 

0 

0.31 

0.33 

0.35 

38 

GTR21 6 

GT-60RE- 1 6 

POWR 

0 . 

285. 

613. 

215. 

207. 

61 . 

2055. 

0 . 

2668. 01 ST I LLA 

2668. 

0 

0 10 

0.08 

0.74 

38 

GTR216 

GT-60RE- 1 6 

HEAT 


2605. 

5605. 

1961 . 

1889. 

554. 

0 . 

-5257. 

5605. DISTI LLA 

348. 

0 

0.32 

0.34 

0.35 

39 

GTRW08 

GT-65RE-08 

POWR 

0 . 

216. 

589. 

135. 

207. 

61 . 

2148. 

0 . 

2737. DISTI LLA 

2737. 

0 

0.07 

0.08 

0.72 

39 

GTRW08 

GT-35RE-08 

HEAT 

0 . 

3136. 

8554. 

1961 . 

3002. 

880. 

0 . 

-8736. 

8554. DISTI LLA 

-183. 

0 

0.27 

0.35 

0.23 

40 

GTRW12 

GT-85RE- 1 2 

POWR 

0 . 

241 . 

568. 

139. 

207. 

61 . 

2144. 

0 . 

2712 . DISTILLA 

2712. 

0 

0.08 

0.08 

0.72 

40 

GTRW12 

GT-85RE-12 

HEAT 


341 1 . 

8027. 

1961 . 

2922. 

856. 

0 . 

-8485. 

8027. DISTI LLA 

-458. 

0 

0.30 

0.36 

0,24 


r 
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DATE 06/06/79 GENERAL ELECTRIC COMPANY PAGE 115 

COGENERATION TECHNOLOGY ALTERNATIVES STUDY 

ISSE PEO ADV DESIGN ENGR REPORT 5. 1 

**FUEL ENERGY SAVED BY PROCESS AND ECS** 

INDUSTRY 28192 MW 60.58 PROCESS MILLIONS BTU/HR 1961.0 PROCESS TEMPI F) 495. PRODUCT ALUMINA HOURS PER YEAR 8136. 


POWER TO HEAT RATIO 0.105 

UTILITY FUEL COAL WASTE FUEL EQV BTU*1 0**6* 0. HOT WATER BTU* 10**6= 0. 






WASTE 

FUEL 

COGEN 

COGEN 

COGEN 

COGEN 

AUX 

UTILIT TOTAL SITE 

NET* 

FAIL 

FESR 

POWER 

HEAT 





FUEL 
USED 
1 0**6 
BTU/HR 

SAVED= 
NO -NET 
10**6 
BTU/HR 

FUEL 

USED 

10**6 

BTU/HR 

PROCES 

HEAT 

10**6 

BTU/HR 

PROCES 

POWER 

10**6 

BTU/HR 

MW 

ELECT 

PROCES 

B01LR 

10**6 

BTU/HR 

FUEL FUEL FUEL 

USED SITE USED 

10**6 10**6 
BTU/HR BTU/HR 

TOTAL* 

UTILIT 

10**6 

BTU/HR 



FACTR 

FACTR 

41 

GTRW16 

GT-85RE-16 

P.OWR 

0 . 

250. 

579. 

156. 

207. 

61 . 

2124. 

0, 2703. DISTI LLA 

2703. 

0 

0.08 

0.08 

0.73 

41 

GTRW1 6 

0T-85RE- 1 6 

HEAT 


3150. 

7286. 

1961 . 

2601. 

762. 

0 . 

-7483. 7286. DISTI LLA 

-197. 

0 

0.30 

0.36 

0.27 

42 

GTR308 

GT-60RE-08 

POWR 

0 . 

196. 

667. 

184. 

207. 

61 . 

2090. 

0. 2757. DISTI LLA 

2757. 

0 

0.07 

0.07 

0.71 

42 

GTR308 

GT-60RE-08 

HEAT 

0 . 

2085. 

7092. 

1961 . 

2199. 

644. 

0 . 

-6224. 7092. DISTI LLA 

668. 

0 

0.23 

0.31 

0.28 

43 

GTR31 2 

GT-60RE- 1 2 

POWR 

0 . 

265. 

604. 

190. 

207. 

SI, 

2083. 

0. 2688. DtSTILLA 

2688. 

0 

0.09 

0.08 

0.73 

43 

GTR31 2 

GT-60RE-12 

HEAT 

0 . 

2736. 

6233. 

1961 . 

2132. 

625. 

0 . 

-6016. 6233. DISTI LLA 

217. 

0 

0.31 

0.34 

0.31 

44 

GTR316 

GT-60RE-16 

POWR 

0 . 

264. 

610. 

194 . 

207. 

61 . 

2079. 

0. 2689. DISTI LLA 

2689. 

0 

0.09 

0,08 

0.73 

44 

GTR316 

GT-60RE-16 

HEAT 

0 . 

2674. 

6173. 

1961 . 

2093. 

613. 

0 . 

-5894. 61 73. DISTI LLA 

279. 

0 

0.30 

0.34 

0.32 

45 

FCPADS 

FUEL-CL-PH 

POWR 

0 . 

211 . 

544. 

92. 

207. 

61 . 

2198. 

0. 2742. DtSTILLA 

2742. 

0 

0.07 

0.08 

0.72 

45 

FCPADS 

FUEL-CL-PH 

HEAT 

0 . 

4470. 

11535. 

1961 . 

4383. 

1285. 

0.-13052. 1 1 535. DISTI LLA 

-1517. 

0 

0.28 

0.38 

0.17 

46 

FCMCDS 

FUEL-CL-MO 

POWR 

0 . 

282. 

502. 

117. 

207. 

63, 

21 7t, 

0. 2671 .DISTI LLA 

2671 . 

0 

0.10 

0.08 

0.73 

46 

FCMCDS 

FUEL-CL-MO 

HEAT 

0 . 

4727. 

8416. 

1961 . 

3468. 

1016. 

0.- 

10190. 841 6. 01 ST I LLA 

-1774. 

0 

0.36 

0.41 

0,23 


* 

1 

I 
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DATE 06/06/79 GENERAL ELECTRIC COMPANY PAGE 116 

COGENERATION TECHNOLOGY ALTERNATIVES STUDY 

I&SE PEO ADV DESIGN ENGR REPORT 5. 1 

**FUEL ENERGY SAVED BY PROCESS AND ECS** 

INDUSTRY 26212 MW 4.00 PROCESS MILLIONS BTU/HR 207.0 PROCESS TEMP(F) 422. PRODUCT VINYL-CHLORI HOURS PER YEAR 8300. 


POWER TO HEAT RATIO 0.066 

UTILITY FUEL COAL WASTE FUEL EQV BTU« 10**6= O. HOT WATER BTU* 10**6= 0. 






WASTE 

FUEL 

COGEN 

COGEN 

COGEN 

COGEN 

AUX 

UTILIT 

TOTAL SITE 

NET* 

FAIL 

FESR 

POWER 

HEAT 1 





FUEL 

SAVED* 

FUEL 

PROCES 

PROCES 

MW 

PROCES 

FUEL 

FUEL FUEL 

TOTAL* 



FACTR 

FACTR 1 





USED 

NO -NET 

USED 

HEAT 

POWER 

ELECT 

BOILR 

USED 

SITE USED 

UTILIT 




1 





1 0**6 

10**6 

10**6 

10**6 

10**6 


10**6 

10**6 

10**6 

10**6 




1 





BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR BTU/HR 


BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 




| 

0 

ONOCGN 

NO COG 

0. N 

0 . 

0 . 

0 . 

0 . 

0 . 

0 . 

244. 

43. 

244 . COAL-FGD 

286. 

0 

0 . 

0.05 

0.72 j 

1 

STM141 

STM-TURB-1 

POWR 

0 . 

27. 

108. 

78. 

14. 

4. 

152. 

0 . 

260. RESIDUAL 

260. 

10 

0.09 

0.05 

0.80 

1 

STM141 

STM-TURB-1 

HEAT 

O. 

71 . 

286. 

207. 

36. 

11. 

0 . 

-70. 

286. RESIDUAL 

216. 

0 

0.20 

0. 13 

0.72 

1 

STM141 

STM-TURB-1 

POWR 

0 . 

27. 

108. 

78. 

14. 

4. 

152. 

0 . 

260. COAL-FGD 

260. 

10 

0.09 

0.05 

0.80 

1 

STM141 

STM-TURB-1 

HEAT 


71 . 

286. 

207. 

36. 

11 . 

0 . 

. -70. 

286. COAL-FGD 

216. 

0 

0.20 

0.13 

0.72 

1 

STM141 

STM-TURB-1 

POWR 

0 . 

27. 

108. 

78. 

14. 

4. 

152. 

0 . 

260. COAL- AFB 

260. 

10 

0.09 

0.05 

0.80 y 

1 

STM141 

STM-TURB-1 

HEAT 

0 . 

71 . 

286. 

207. 

36. 

11 . 

0 . 

-70. 

286 . COAL-AFB 

216. 

0 

0.20 

0.13 

0.72 I 

2 

STMoee 

STM-TURB-8 

POWR 

0 . 

27. 

149. 

113. 

14. 

4. 

110. 

0 . 

260. RESIDUAL 

260. 

10 

0.09 

0.05 

0.80 I 

Z 

STM066 

STM-TURB-8 

HEAT 

0 . 

49. 

273. 

207. 

25. 

7. 

0 . 

-35. 

273. RESIDUAL 



0. 15 

0.09 

0.76* j 

2 

STM088 

STM-TURB-8 

POWR 

0 . 

27. 

149. 

113. 

14. 

4. 

1 io. 

0 . 

260. COAL-FGD 



0.09 

0.05 

I 

0.80 K 

0.76 

2 

STM088 

STM-TURB-8 

HEAT 

0 . 

49. 

273. 

207. 

25. 

7. 

0 . 

-35. 

273. COAL-FGD 



0. 15 

0.09 

2 

STM088 

STM-TURB-8 

POWR 

0 . 

27. 

149. 

113. 

14. 

4. 

110. 

0 . 

260. COAL-AFB 

260. 

10 

0.09 

0.05 

* 

0 . 80 

2 

STM088 

STM-TURB-8 

HEAT 

0 . 

49. 

273. 

207. 

25. 

7. 

0 . 

-35. 

273. COAL-AFB 

238. 

0 

0. 15 

0.09 

0.76 

3 

PFBSTM 

PFB-STMTB- 

POWR 

0 . 

26. 

70. 

45. 

14. 

4. 

190. 

0 . 

260. COAL -PFB 

260. 

10 

0.09 

0.05 

0.80 

3 

PFBSTM 

PFB-STMTB- 

HEAT 

6. 

118. 

320. 

207. 

62. 

18. 

0 . 

-152. 

320. COAL-PFB 

168. 

0 

0.27 

0.19 

0.65 

4 

T I STMT 

TI-STMTB-1 

POWR 

0 . 

26. 

56. 

33. 

14. 

4. 

204. 

0 . 

260. RESIDUAL 

260. 

10 

0.09 

0.05 

0.80 

4 

T I STMT 

TI -STMTB-1 

HEAT 

0 . 

162. 

346. 

207. 

85. 

25. 

0 . 

-222. 

346. RESIDUAL 

124. 

0 

0.32 

0.24 

0.60 

4 

T I STMT 

TI -STMTB-1 

POWR 

0 . 

26. 

56. 

33. 

14. 

4. 

204. 

0 . 

260. COAL 

zeo. 

10 

0.09 

0.05 

0.80 

4 

T I STMT 

TI-STMTB-1 

HEAT 

0 . 

1S2. 

346. 

207. 

85. 

25. 

0 . 

-222. 

346. COAL 

124. 

0 

0.32 

0.24 

0.60 

5 

TIHRSG 

THERMIONIC 

POWR 

0 . 

17. 

97. 

61 . 

14. 

4. 

172. 

0 . 

269. RESIDUAL 

269. 

0 

0.06 

0.05 

0.77 

5 

TIHRSG 

THERMIONIC 

HEAT 

o. 

58. 

331 . 

207. 

47. 

14. 

0 . 

-103. 

331 .RESIDUAL 

228. 

o 

0. 15 

O. 14 

0.63 

5 

TIHRSG 

THERMIONIC 

POWR 

0 . 

17. 

97. 

61 . 

14. 

4. 

172. 

0 . 

269. COAL 

269. 

0 

0.06 

0.05 

0.77 

5 

TIHRSG 

THERMIONIC 

HEAT 

0 . 

58. 

331 . 

207. 

47. 

14. 

0 . 

-103. 

331 . COAL 

228. 

0 

0.15 

0.14 

0.63 

8 

STIRL 

STIRLING- 1 

POWR 

0 . 

18. 

57. 

28. 

14. 

4. 

210. 

0 . 

268.DISTILLA 

268. 

0 

0.06 

0.05 

0.77 

6 

STIRL 

STIRLING-1 

HEAT 

0 . 

135. 

422. 

207. 

100. 

29. 

0 . 

-271 . 

422. DIST1 LLA 

151 . 

0 

0.24 

0.24 

0,49 
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DATE 06/06/79 
I&SE PEO ADV DESIGN ENGR 

• 

GENERAL ELECTRIC COMPANY 
COGENERATION TECHNOLOGY ALTERNATIVES STUDY 
REPORT 5. 1 

PAGE 1 1 7 



**FUEL ENERGY SAVED BY PROCESS AND ECS** 

INDUSTRY 28212 MW 4.00 PROCESS MILLIONS BTU/HR 207.0 PROCESS TEMPI E) 422. PRODUCT VINYL-CHLORI HOURS PER YEAR 8800. 

POWER TO HEAT RATIO 0.066 

UTILITY FUEL COAL WASTE FUEL EQV BTU*10**6= O. HOT WATER BTU*10**6= 0. 

WASTE FUEL COGEN COGEN COGEN COGEN AUX UTIL1T TOTAL SITE NET* FAIL FESR POWER HE aT 

FUEL SAVED® FUEL PROCES PROCES MW PROCES FUEL FUEL FUEL TOTAL* FACTR FACTR 

USED NO -NET USED HEAT POWER ELECT BOILR USED SITE USED UTILIT 

10**0 10**8 10**6 10**6 10**6 10**6 10**6 10**6 10**6 






BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 


BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 





6 

STIRL 

STIRLING-1 

POWR 

• 0. 

18. 

57. 

28. 

14. 

4. 

210. 

0. 

268. RESIDUAL 

268. 

0 

0.06 

0.05 

0.77 

6 

STIRL 

STIRLING-1 

HEAT 

0. 

135. 

422. 

207. 

100. 

29. 

0. 

-271 . 

422. RES I DUAL 

551 . 

0 

0.24 

0.24 

0.49 

6 

STIRL 

STIRLING-1 

POWR 

0. 

18. 

57. 

28. 

14. 

4. 

210. 

0. 

268. COAL 

268. 

0 

0.06 

0.05 

0.77 

6 

STIRL 

STIRLING-1 

HEAT 

0. 

135. 

422. 

207. 

100. 

29. 

0. 

-271 . 

422. COAL 

151 . 

O 

0.24 

0.24 

0.49 

7 

HEGT8S 

HELIUM-GT- 

POWR 

0. 

2. 

43. 

1 . 

14. 

4. 

242. 

0. 

285 . COAL-AFB 

285. 

11 

0.01 

0.05 

O'. 73 

7 

HEGT85 

HELIUM-QT" 

HEAT 

0. 

267. 

7482. 

207. 

2402. 

704. 

0. 

-7463. 

7482. COAL- AFB 

19. 

1 

0.03 

0.32 

0.03 

8 

HEGT60 

HELIUM-GT- 

POWR 

0. 

4. 

53. 

12. 

14. 

4. 

229. 

0. 

282. COAL-AFB 

282. 

10 

0.02 

0.05 

0.73 

8 

HEQT60 

HELIUM-GT- 

HEAT 

0. 

74. 

890. 

207. 

231 . 

68. 

0. 

-678. 

890. COAL-AFB 

212. 

o 

0.08 

0.26 

0.23 

9 

HEGTOO 

HELIUM-GT- 

PCWR 

0. 

9. 

78. 

37. 

14,. 

4. 

200. 

0. 

278. COAL-AFB 

278. 

10 

0.03 

0.05 

0.75 

9 

HEGTOC 

HELIUM-GT- 

HEAT 

0. 

48. 

435. 

207. 

77.' 

22. 

0. 

-197. 

435 . COAL-AFB 

238. 

10 

0. io 

0. 18 

0.48 

10 

FCMCCL 

FUEL-CL-MO 

POWR 

0. 

23. 

45. 

21 . 

14. 

4. 

219. 

0. 

263. COAL 

263. 

10 

0.08 

0.05 

0.79 

10 

FCMCCL 

FUEL -CL -MO 

HEAT 

0.. 

222. 

439. 

207. 

133. 

39. 

0. 

-374. 

439. COAL 

65. 

10 

0.34 

0.3C 

0.47 

11 

FCSTCL 

FUEL-CL-ST 

POWR 

0. 

24. 

36. 

15. 

14. 

4. 

226. 

0. 

263. COAL 

263. 

10 

0.08 

0.05 

0.79 

11 

FC3TCL 

FUEL-CL-ST 

HEAT 

0. 

330. 

511 . 

207. 

191 . 

56. 

0. 

-556. 

511. COAL 

-44 . 

10 

0.39 

0.37 

0.40 


12 

I G3TST 

I NT-GAS-GT 

POWR 

0 . 

18. 

50. 

22. 

14. 

4. 

218. 

0 . 

268. COAL 

268. 

10 

0.06 

0.05 

0,77 

12 

IGGTST 

INT-GAS-GT 

HEAT 

0 . 

177. 

476. 

207. 

131 . 

38. 

0 . 

-368. 

476 . COAL 

109. 

10 

0.27 

0.28 

0.43 

13 

GTSOAR 

GT-HRSG-1 0 

POWR 

' 0 . 

18. 

47. 

19. 

14. 

4. 

221 . 

0 . 

268 . RES I OUAL 

263. 

10 

0.06 

0.05 

0.77 

13 

GTSOAR 

GT-HRSG- 1 0 

HEAT 

0 . 

196. 

510. 

207. 

148. 

43. 

0 . 

-419. 

510. RESIDUAL 

90. 

0 

0.28 

0.29 

0.41 

14 

GTAC08 

GT-HRSG-08 

POWR 

0 . 

23. 

51 . 

26. 

14. 

4. 

213. 

0 . 

263. RESIDUAL 

263. 

10 

0-03 

0.05 

0.79 

14 

GTAC08 

GT-HRSG-08 

HEAT 

0 . 

181 . 

401 . 

207. 

108. 

32. 

0 . 

-296. 

401 .RESIDUAL 

105. 

0 

0.31 

0.27 

0.52 

15 

GTAC12 

GT-HRSG- 12 

POWR 


22. 

45. 

21 . 

14. 

4. 

219. 

0 . 

264. RESIDUAL 

264. 

10 

0.08 

0.05 

0.78 

15 

GTAC12 

GT-HRSG- 12 

HEAT 

0 . 

223. 

447. 

207. 

136. 

40; 

0 . 

-384. 

447. RESIDUAL 

64. 

0 

0.33 

0.31 

0,46 

16 

GTAC16 

GT-HRSG- 16 

POWR 

0 . 

22. 

42. 

18. 

14. 

4. 

222. 

0 . 

265. RESIDUAL 

265. 

10 

0.08 

0.05 

0.78 

16 

GTAC1 6 

GT-HRSG-1 6 

HEAT 

0 . 

248. 

466. 

207. 

157. 

46. 

0 . 

-447. 

486. RESIDUAL 

38. 

0 

0.34 

0.32 

0.43 

17 

GTWC16 

GT-HRSG- 16 

POWR 


20. 

43. 

18. 

14. 

4. 

223. 

0 . 

266. RESIDUAL 

266. 

10 

0.07 

0.05 

0.78 

17 

GTWC16 

GT-HRSG- 16 

HEAT 

0 . 

236. 

511 . 

207. 

161 . 

47. 

0 . 

-460. 

511 .RESIDUAL 

51 . 

0 

0.32 

0.32 

0.41 








NEYWKLL PACE PRINTING SYSTEM- PI f 8 8-02 


DATE 06/06/79 
I«SE PEO ADV DESIGN SNGR 


GENERAL ELECTRIC COMPANY 
COGENERATION TECHNOLOGY ALTERNATIVES STUDY 

REPORT 5. 1 . 

**FUEL ENERGY SAVED BY PROCESS AND ECS** 


PAGE 116 


INDUSTRY 20212 MW 4.00 PROCESS MILLIONS BTU/HR 207.0 PROCESS TEMP (FI 1 

~ POWER TO HEAT RATIO 0.0S6 

UTILITY FUEL COAL WASTE FUEL EQV BTU* 10**6= 


422. PRODUCT VINYL-CHLORI HOURS PER YEAR 8300. 


HOT WATER BTU* 10**6= 


WASTE FUEL COQEN COGEN COGEN COGEN AUX 


UTILIT TOTAL SITE 


FUEL SAVED = FUEL PRICES PROCES MW 


PROCES FUEL 


NO -NET USED 


POWER ELECT BO I LR USED 


10**6 10**6 10**6 10**6 10**6 
BTU/HR BTU/HR BTU/HR BTU/HR BTU/HR 


10**6 10**6 10**6 
BTU/HR BTU/HR BTU/HR 


NET* 

TOTAL* 

UTILIT 

10**6 

BTU/HR 


18 CC1626 GTST- 16/26 POWR 

18 CC1626 GTST- 16/26 HEAT 

19 CC1 622 GTST- 16/22 POWR 

19 CC1622 GTST- 16/22 HEAT 

20 CC1222 GTST- 12/22 POWR 

20 CC1222 GTST- 12/22 HEAT 

21 CC0822 GTST-08/22 POWR 

21 CC0822 QTST-08/22 HEAT 

22 STIG15 STIG-15-16 POWR 

22 STIG15 STIG-15-16 HEAT 

'23 STIG10 STI G- 10-16 POWR 

23 STI910 ST1G-10-16 HEAT 


O. 3279. 15923 


434. 1562. 


37. 

12. 

14. 

4 

653. 

207. 

242. 

71 

37. 

13. 

14. 

4 

596. 

207. 

218. 

64 

37. 

13. 

14. 

4 

591 . 

207. 

216. 

63 

40. 

17. 

14. 

4 

499. 

207. 

171 . 

50 

36. 

0 . 

14. 

4 

5923. 

207. 

6067. 

1778 


0. 267. RESIDUAL 

-714. 653. RESIDUAL 

W. 266. RESIDUAL 
-637. 596. RESIDUAL 

0. 265. RESIDUAL 

-633. 591. RES I DUAL 

0. 264. RES I DUAL 

-491. 499 .RES I DUAL 

O. 279. RESIDUAL 
■18916. U 23. RESIDUAL 


238. 

0. -1711 


276. RESIDUAL 
1562. RESIDUAL 


279. 

-2993. 

276. 

-148. 


FESR POWER H EAT 
FACTR FACTR 


10 0.07 0.05 0.78 

0 0.33 0.37 0.32 

"TO 0.07 0.05 0.78 

0 0.35 0.36 0.33 

10 0.07 0.05 0 .78 

0 0.36 0.37 0.35 

lO 0.08 0.05 0.78 

0 0.36 0.34 0,41 

10 0.03 0.05 0.74 

0 0.17 0.38 0.01 

TO 0704 0705 0.75 

0 0.22 0.36 0.13 


24 

STI91S 

STIG-1S-16 

POWR 

'mBm 

12. 

41 . 

9. 

14. 

4. 

233. 


0 . 

274. RES I DUAL 

274. 

10 

0.04 

0.05 

0.76 

24 

STIG1S 

STIG-1S-16 

HEAT 

0 . 

290. 

982. 

207. 

329. 

96. 

0 . 

-98 

6. 

982. RESIDUAL 

-4. 

0 

0,23 

0.34 

0.21 

25 

DEADV3 

DIESEL -ADV 

POWR 

0 . 

14. 

37. 

7. 

14. 

4. 

236. 


0 . 

272. RESIDUAL 

272. 

0 

0,05 

0.05 

0.76 

25 

DEADV3 

DIESEL-ADV 

HEAT 

0 . 

426. 

1 142. 

207. 

424. 

124. 

0 . 

-128 

1 . 

1 142. RESIDUAL 

-139. 

0 

0.27 

0.37 

0.18 


26 

DEADV2 

DIESEL-ADV 

POWR 

26 

DEADV2 

DIESEL-ADV 

HEAT 

27 

DEADV1 

DIESEL-ADV 

°0WR 

27 

DEADV1 

DIESEL-ADV 

HEAT 

28 

DEHTPM 

ADV-DI ESEL 

POWR 

28 

DEHTPM 

ADV-DI ESEL 

HEAT 

29 

DES0A3 

DIESEL-SOA 

POWR 

29 

DES0A3 

DI ESEL-SOA 

HEAT 

29 

DES0A3 

DIESEL-SOA 

POWR 

29 

DES0A3 

DIESEL-SOA 

HEAT 



17. 

37. 

9, 

14. 

4. 

233. 

1 

0 . 

269. RESIDUAL 

269. 

1 

0.06 

0.05 

0.77 


373. 

815. 

207. 

302. 

89. 

0 . 

-90 

2. 

81 5. RESIDUAL 

-87. 

1 

0.31 

0.37 

0.25 


23. 

37. 

14. 

14. 

4. 

227. 

1 

0 . 

263. RESIDUAL 

263. 

1 

0.08 

0.05 

0.79 


328. 

529. 

207. 

196. 

58. 

0 . 

-57 

1 . 

529. RESIDUAL 

-42. 

1 

0.38 

0.37 

0.39 


20. 

45. 

19. 

14. 

4. 

221 . 


0 . 

266. RESIDUAL . 

266. 

0 

0.07 

0.05 

0.78 


219. 

484. 

207. 

147. 

43. 

0 . 

-41 

7. 

484. RESIDUAL 

67. 

0 

0.31 

0.30 

0.43 


1 1 . 

38. 

6. 

14. 

4. 

237. 

1 

0 . 

275 . DI STI LLA 

275. 

0 

0.04 

0.05 

0.75 


424. 

1405. 

207. 

507. 

149. 

0 . 

-154 

3. 

1405. DI STI LLA 

-137. 

0 

0.23 

0.36 

0. 15 


1 1 . 

38. 

6. 

14. 

4. 

237. 


0 . 

275. RESIDUAL 

275. 

0 

0.04 

0.05 

0.75 


424. 

1405. 

207. 

507. 

149. 

0 . 

-154 

3 = 

1405. RESIDUAL 

-137, 

0 

0.23 

0.36 

0. 15 







HONEYWELL PACE PRINTIN' - , SYSTEM— PM 8S-.02 


'l 

! 


DATE 06/06/79 GENERAL ELECTRIC COMPANY PAGE 119 

COGENERATION TECHNOLOGY ALTERNATIVES STUDY 

ItSE PEG ADV DESIGN ENGR REPORT S. 1 

**FUEL ENERGY SAVED BY PROCESS AND ECS** 

INDUSTRY 28212 MW 4.00 PROCESS MILLIONS BTU/HR 207.0 PROCESS TEMPI F) 422. PRODUCT VINYL-CHLORI HOURS PER YEAR 6300. 


POWER TO HEAT RATIO 0.066 

UTILITY FUEL COAL WASTE FUEL EOV 'TU* 10**6= 0. HOT WATER BTU*10**6= 0. 






WASTE 

FUEL 

COGEN 

COGEN 

COGEN 

COGEN 

AUX 

UTILIT 

TOTAL SITE 

NET* 

FAIL 

FESR 

POWER 

HEAT 






FUEL 

SAVED* 

FUEL 

PROCES 

PROCES 

MW 

PROCES 

FUEL 

FUEL FUEL 

TOTAL* 



FACTR 

FACTR 






USED 

NO-NET 

USED 

HEAT 

POWER 

ELECT 

B01LR 

USED 

SITE USED 

UTILIT 










10**6 

‘0**6 

10**6 

10**6 

10**6 


1 0**6 

10**6 

10**6 

10**6 










BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 


BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 






30 

DES0A2 

DIESEL-SOA 

POWR 

0 . 

15. 

38. 

8. 

14. 

4. 

234. 

0. 

272. DIST1LLA 

272. 

1 

0.05 

0.05 

0.76 


30 

DES0A2 

DIESEL-SOA 

HEAT 

0 . 

364. 

941 . 

207. 

340. 

100. 

0 . 

-1019. 

941 .DISTILLA 

-70. 

1 

0.28 

0.36 

0.22 

¥ 

30 

0ES0A2 

DIESEL-SOA 

POWR 

0 . 

15. 

38. 

8. 

14. 

4. 

234. 

0 . 

272. RESIDUAL 

272. 

1 

0.05 

0.05 

0.76 

I 

30 

DESGA2 

DIESEL-SOA 

HEAT 

0 . 

364. 

941 . 

207, 

340. 

100. 

0 . 

-1019. 

941 .RESIDUAL 

-78. 

1 

0.28 

0.36 

0.22 

R 

R 

.vl 

>: '30 A 1 

DJESEL-SOA 

POWR 

0 . 

23. 

38. 

15. 

14. 

4. 

226. 

0 . 

263. DISTILLA 

263. 

1 

0.08 

0.05 

0.79 

J 

31 

; -SOM 

DIESEL-SOA 

HEAT 

0 . 

310. 

516. 

207. 

186. 

55. 

0 . 

-540. 

516. DISTILLA 

-23. 

1 

0.37 

0.36 

0.40 


31 

DES0A1 

DIESEL-SOA 

POWR 

0 . 

23. 

38. 

15. 

14. 

4. 

226. 

0 . 

263. RESIDUAL 

263. 

1 

0.08 

0.05 

0.79 


31 

DES0A1 

DIESEL-SOA 

HEAT 

0 . 

310. 

516. 

207. 

186. 

55. 

0 . 

-540. 

51 6. RESIDUAL 

-23. 

1 

0.37 

0.36 

0.40 


32 

FTSOAD 

GT-HRSG-1 0 

POWR 

0 . 

21 . 

47. 

21 . 

14. 

4. 

216. 

0 . 

265. DISTILLA 

265. 

10 

0.07 

0.05 

0.78 


32 

GTSOAD 

GT-HRSG- 1 O 

HEAT 

0 , 

204. 

454. 

207. 

133. 

39. 

0 . 

-371 . 

454. DISTILLA 

82. 

0 

0.31 ' 

0.29 

0.46 


33 

GTRA08 

GT-85RE-08 

POWR 

0 . 

18. 

38. 

12. 

14. 

4. 

230. 

0 . 

268. DISTILLA 

268. 

10 

0.06 

0.05 

0.77 


33 

GTRA08 

GT-85RE-08 

HEAT 

0. 

32) . 

667. 

207. 

238. 

70. 

0 . 

-701 . 

667. DISTILLA 

-34. 

0 

0.32 

0.36 

0.31 


34 

GTRA12 

GT-85RE- 1 2 

POWR 

0 . 

19. 

38. 

12. 

14. 

4. 

229. 

0 . 

267. DISTILLA 

267. 

10 

0.07 

0.05 

0.78 


34 

GTRA12 

GT-35RE- 1 2 

HEAT 

0 . 

319. 

338. 

207. 

,228. 

67. 

0 . 

-671 , 

638. DISTILLA 

-33. 

0 

0.33 

0.36 

0.32 


35 

GTRA16 

GT-85RE- 1 6 

POWR 

0 . 

19. 

39. 

'13. 

14. 

4. 

228. 

0 . 

267. DISTILLA 

267. 

10 

0.07 

0.05 

0.78 


35 

GTRA16 

GT-85RE- 1 6 

HEAT 

0 . 

298. 

602. 

207. 

210. 

62. 

0 . 

-614. 

602. DISTILLA 

-12. 

0 

0.33 

0.35 

0.34 


36 

GTR208 

GT-60RE-08 

POWR 

0 . 

19. 

43. 

17. 

14. 

4. 

224. 

0 . 

267. DISTILLA 

267. 

10 

0.07 

0.05 

0.78 


36 

GTR208 

GT-60RE-08 

HEAT 

0 . 

244. 

533. 

207. 

171 . 

50. 

0 . 

-491 . 

533. DISTILLA 

43. 

0 

0.31 

0.32 

0.39 


37 

GTR212 

GT-SORE-12 

POWR 

0. 

19. 

41 . 

15. 

14. 

4. 

225. 

0 . 

267. DISTILLA 

267. 

10 

0.07 

0.05 

0.78 

i 

37 

GTR212 

GT-60RE-12 

HEAT 

0 . 

261 . 

555. 

207. 

183. 

54. 

0 . 

-530. 

555. DISTILLA 

25. 

0 

0.32 

0.33 

0.37 

** 

36 

GTR21 6 

GT-60RE- 1 6 

POWR 

0 . 

20. 

40. 

15. 

14. 

4. 

226. 

0. 

266. DISTILLA 

266. 

10 

0.07 

0.05 

0.78 


38 

GTR216 

GT-60RE-16 

HEAT 

0 . 

273. 

558. 

207. 

188. 

55. 

0 . 

-546. 

558. DISTILLA 

13. 

0 

0.33 

0. 34 

0.37 


39 

GTRW08 

GT-85RE-C8 

POWR 

0 . 

16. 

39. 

10. 

14. 

4. 

232, 

0 . 

271 .DISTILLA 

271 . 

10 

0.0? 

0.05 

0.76 


39 

GTRW08 

GT-85RE-08 

HEAT 

0 . 

321 . 

801 . 

207. 

281 . 

82. 

0. 

-836. 

801 .DISTILLA 

-35. 

0 

0.29 

0.35 

_ 0 . 26 


40 

GTRW12 

GT-85RE- 1 2 

POWR 

0 . 

17. 

37. 

10. 

14. 

4. 

232. 

0 . 

269. DISTILLA 

269.' 

10 

0.06 

0.05 

0.77 


40 

GTRW12 

GT-85RE-1 2 

HEAT 

0 . 

350. 

773. 

207. 

231 . 

82. 

0. 

-836. 

773. DISTILLA 

-64. 

0 

0.31 

0.36 

0.27 
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DATE 06/06/79 


I8.SE PEO ADV DESIGN ENGR 


GENERAL ELECTRIC COMPANY 
COGENERATION TECHNOLOGY ALTERNATIVES STUDY 
REPORT 5 . 1 


**FUEL ENERGY SAVED BY PROCESS AND ECS** 


INDUSTRY 28212 MW 4.00 PROCESS MILLIONS BTU/HR 207.0 FPCCES3 TEMPCF) 422. PRODUCT VINYL-CHLORI HOURS PER YEAR 8300. 


UTILITY FUEL COAL 


POWER TO HEAT RATIO 0.066 

WASTE FUEL EQV BTU*10**6= 


HOT WATER BTU* 10**6= 


FAIL FESR POWER HEAT 


— — 




FUEL 

SAVED* 

FUEL 

PROCES 

PROCES 

MW 

PROCES 

FUEL 

FUEL FUEL 

TOTAL + 



FACTR 

FACTR 





USED 

NO -NET 

USED 

HEAT 

POWER 

ELECT 

BO I LR 

USED 

SITE USED 

UTILIT 









1 0**6 

1 0**6 

10**6 

10**6 

10**6 


10**6 

10**6 

1 0**6 

10**6 









BTU/HR BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 


BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 





41 

GTRW16 

GY-8SRE-16 

POWR 

0 

17. 

38. 

11 . 

14. 

4. 

231 . 

0. 

262. DISTI LLA 

269. 

10 

0.06 

0.05 

0.77 

41 

GTRW16 

GT-85RE-16 

HEAT 

0 

327. 

719. 

207. 

£57. 

75. 

0 . 

-760. 

719. DISTI LLA 

-41 . 

O 

0.31 

0.36 

0.29 

42 

GTR308 

GT-60RE-08 

POWR 

0 

14. 

44. 

13. 

14. 

4. 

228. 

6 . 

272. DISTI LLA 

272. 

10 

0.05 

0.05 

0.76 

42 

GTR308 

GT-60RE-08 

HEAT 

0 

222. 

687. 

207. 

213. 

62. 

0 . 

-622. 

687 . D! ST I LLA 

64. 

0 

0.24 

0.31 

0.30 

43 

GTR312 

GT-60RE-12 

POWR 

0 

18. 

40. 

13. 

14. 

4. 

228. 

0 . 

268. DISTI LLA 

268. 

10 

0.06 

0.05 

0.77 

43 

GTR312 

GT-60RE-12 

HEAT 


287. 

639. 

207. 

218. 

64. 

0 . 

-640. 

639. DISTI LLA 

-1 . 

0 

0.31 

0.34 

0.32 

44 

GTR318 

GT-60RE-16 

POWR 

0 

18. 

40. 

13. 

14. 

4. 

228. 

0 . 

268. DISTI LLA 

268. 

10 

0.06 

0.05 

0.77 

; 44 

GTR316 

GT-60RE-16 

HEAT 

0 

281 . 

634. 

207. 

215. 

63. 

0 . 

-629. 

634. DISTI LLA 

5. 

0 

0.31 

0.34 

0.33 

45 

FCPADS 

FUEL-CL-PH 

POWR 


14. 

36. 

6. 

14. 

4. 

236. 

0 . 

272. DISTI LLA 

272, 

0 

0.05 

0.05 

0.76 

45 

FCPADS 

FUEL-CL-PH 

HEAT 

0 

472, 

1218. 

207. 

463. 

136. 

0 . 

-1403. 

121 8. DISTI LLA 

-186. 

0 

0.28 

0.38 

C. i 5" 

46 

FCMCDS 

FUEL-CL-MO 

POWR 

0 

19. 

33. 

8. 

14. 

4. 

234. 

0 . 

268. DISTI LLA 

268. 

10 

0.07 

0.05 

0.77 

46 

FC1-1CDS 

FUEL-CL-MO 

HEAT 

0 

499. 

888. 

207. 

366. 

107. 

0 . 

-1101 . 

888. DISTILLA 

-213. 

0 

0.36 

0.41 

0.23 








DATE 06/06/79 


PAGE 121 



GENERAL ELECTRIC COMPANY 
COGENERATION TECHNOLOGY ALTERNATIVES STUDY 

KSE PEO ADV DESIGN ENGR REPORT S. 1 

**FUEL ENERGY SAVED BY PROCESS AND ECS** 

INDUSTRY 28213 MW 55.00 PROCESS MILLIONS BTU/HR 16.0 PROCESS TEMP(F) 448. PRODUCT LOW-DENSITY- HOURS PER YEAR 7900. 


POWER TO HEAT RATIO ***** 

UTILITY FUEL COAL WASTE FUEL EQV BTU*I0**6= 0, HOT WATER BTU*10**6= 0. 






WASTE 

FUEL 

COGEN 

COGEN 

COGEN 

COGEN 

AUX 

UTILIT 

TOTAL SITE 

NET* 

FAIL 

FESR 

PSWER 

HEAT 





FUEL 

SAVED* 

FUEL 

PROCES 

PROCES 

MW 

PROCES 

FUEL 

FUEL FUEL 

TOTAL+ 



FACTR 

FACTR 





USED 

NO -NET 

USED 

HEAT 

POWER 

ELECT 

BOILR 

USED 

SITE USED 

UTILIT 









10**6 

10**6 

10**6 

10**6 

10**6 


1 0**6 

10**6 

10**6 

10**6 









BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 


BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 





0 

ONOCGN 

NO COG 

O N 

0. 

0. 

0. 

0. 

0. 

0. 

19. 

586. 

19. RESIDUAL 

605. 

0 

0. 

0.31 

0.03 

1 

STM141 

STM-TURB- 1 

POWR 

0. 

-1655. 

2260. 

1733. 

188. 

55. 


£ 

2260. RES I DUAL 

2260. 

0 

-2.73 

0.00 

0.01 

1 

STMJ41 

STM-TURB- 1 

HEAT 

0. 

3. 

21 . 

16. 

2. 

1 . 

0. 

581 . 

21 .RESIDUAL 

602. 

10 

0.01 

0.00 

0.03 

1 

STM141 

STM-TURB- 1 

POWR 

0, 

-1655. 

2260. 

1733. 

188. 

55, 

-2020. 

0. 

2260, COAL-FGD 

2260. 

0 

-2.73 

0.03 

0.0? 

1 

STM141 

STM-TURB- 1 

HEAT 

0. 

3 . 

21 . 

16. 

2- 

1 . 

0. 

581 . 

21 . COAL-FGD 

602. 

10 

0.01 

0.00 

0.03 

1 

STM141 

STM-TURB -1 

POWR 

0. 

- 1 655 . 

2260. 

1733. 

188. 

55. 

-2020. 

0. 

2260. COAL -AFB 

2260. 

0 

-2.73 

0.08 

0.01 

1 

STM141 

STM-TURB- 1 

HEAT 

0. 

3. 

21 . 

16. 

2. 

1 . 

0. 

581 . 

21 . COAL-AFB 

602. 

10 

0.01 

0.00 

0.03 

2 

STM088 

STM-TURB-8 

POWR 

0. 

-3404 . 

4009. 

3220. 

188. 

55. 

-3770. 

0. 

4009. RESIDUAL 

4009. 

0 

-5.62 

0.05 

0.00 

2 

STMoea 

STM-TURB-8 

HEAT 

0. 

2. 

20. 

16. 

1 . 

0. 

0. 

584. 

20. RESIDUAL 

603. 

10 

0.00 

0.00 

0.03 

2 

STM088 

STM-TURB -8 

POWR 

C. 

-3404. 

4009. 

3220. 

188. 

55. 

-3770. 

0. 

4009. COAL-FGD 

4009. 

0 

-5.62 

0.05 

0.00 

2 

STM083 

STM-TURB-8 

HEAT 

0. 

2. 

20. 

16. 

1 . 

0. 

0. 

584. 

20. COAL-FGD 

603. 

10 

0.00 

0.00 

0.03 

2 

STM088 

STM-TURB-8 

POWR 

0. 

-3404 . 

4009. 

3220. 

188. 

55. 

-3770. 

0. 

4009. COAL-AFB 

4009. 

0 

-5.62 

0.05 

0.00 

2 

STM086 

STM-TURB -8 

HEAT 

- 0. 

2. 

20, 

16. 

1 ( 

0. 

0.. 

584. 

20. COAL-AFB 

603. 

10 

0.00 

0.00 

0.03 

3 

PFBSTM 

PFB--STMTB- 

POWR 

0. 

-590. 

1 135. 

814. 

188. 

55. 

-939. 

0. 

1193. COAL-PFB 

1195. 

0 

-0.97 

0.16 

0.01 

3 

PFBSTM 

PFB-STMTB- 

HEAT 

0. 

7. 

23. 

16. 

4. 

1 . 

0. 

575. 

23 . COAL-PFB 

598. 

IO 

0.01 

0.01 

0.03 

4 

T I STMT 

TI -STMTB-1 

POWR 

0. 

-295. 

900. 

571 . 

188. 

55. 

-653. 

0. 

900. RESIDUAL 

900, 

0 

-0.49 

0.21 

0.02 

4 

T I STMT 

TI -STMTB-1 

HEAT 

0. 

iO. 

25. 

16. 

5. 

2. 

0. 

570. 

25. RESIDUAL 

595. 

10 

0.02 

0.01 

0.03 

4 

T I STMT 

TI -STMTB-1 

POWR 

0. 

-295. 

900. 

571 . 

188. 

55. 

-653. 

0. 

900. COAL 

900. 

0 

-0.49 

0.21 

0.02 

4 

T I STMT 

T I -STMTB-1 

HEAT 

0. 

10. 

25. 

16. 

5. 

2. 

0. 

570. 

25 . COAL 

595. 

10 

0.02 

0.01 

0.03 

5 

TIHRSG 

THERMIONIC 

POWR 


-728. 

1334. 

821 . 

188. 

55. 

-947. 

0. 

1334. RES I DUAL 

1334. 

0 

-1.20 

0. 14 

0.01 

3 

TIHRSG 

THERMIONIC 

HEAT 

0. 

4. 

26. 

16. 

4. 

1 , 

0. 

575. 

26. RESIDUAL 

601 . 

10 

0.01 

0.01 

0.03 

5 

TIHRSG 

THERMIONIC 

POWR 

0. 

-728. 

1334. 

821 . 

188. 

55. 

-947. 

0. 

1 334 . COAL 

1334. 

0 

-1 .20 

0.14 

0.01 

5 

TIHRSG 

THERMIONIC 

HEAT 

0 . 

4. 

26. 

16. 

4. 

1 . 

0 . 

575. 

26. COAL 

601 . 

10 

0.01 

0.01 

0.03 

6 

STIRL 

STIRLING-1 

POWR 

0 . 

-208. 

813. 

405. 

189. 

55. 

-458, 

0 . 

813. DISTI LLA 

813. 

0 

-0.34 

0.23 

0.02 

6 

STIRL 

STIRLING-1 

HEAT 

0 . 

10. 

32. 

16. 

7. 

2. 

0 . 

563, 

32.DISTILLA 

595. 

0 

0.02 

0.01 

0.03 


j 
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**FUEL 

ENERGY 

SAVED BY 

PROCESS AND 

ECS** 






1 

I NDUSTRY 

2fc213 MW 

55.00 

PROCESS MILLIONS BTU/HR 16.0 PROCESS TEMP C F ) 

448. PRODUCT LOW-DENSITY- HOURS 

PER YEAR 

7900. 

1 








POWER TO HEAT 

RATIO ***** 









UTILITY FUEL 

COAL 





WASTE FUEL EQV BTU*10**6= 0. HOT 

WATER BTU* 10**6= 0. 

X 





WASTE 

FUEL 

COGEN 

COGEN 

COGEN 

COGEN 

AUX 

UTILIT 

TOTAL SITE 

NET* 

FAIL 

FESR 

POWER 

HEAT 





FUEL 

SAVED* 

FUEL 

PROCES 

PROCES 

MW 

PROCES 

FUEL 

FUEL FUEL 

TOTAL* 



FACTR 

FACTR 





USED 

NO -NET 

USED 

HEAT 

POWER 

ELECT 

BO I LR 

USED 

SITE USED 

UTILIT 









10**6 

1 0**6 

10**6 

10**6 

1 0**6 



10**6 

10**6 

10**6 

10**6 









BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 



BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 





6 

STIRL 

STIRLING-1 

POWR 

0. 

-208. 

813. 

405. 

188. 


55. 

-458. 

0. 

813. RESIDUAL 

813. 

0 

-0.34 

0.23 

0.02 

6 

STIRL 

STIRLIMG-1 

HEAT 

0. 

10. 

32. 

16. 

7. 


2. 

0. 

563. 

32. RESIDUAL 

595. 

0 

0.02 

0.01 

0.03 

6 

STIRL 

STlRLlNGrl 

POWR 

0. 

-208. 

813. 

405. 

188. 


55. 

-458. 

0. 

813. COAL 

813. 

0 

-0,34 

0.23 

"0.02 

6 

STIRL 

STIRLING-1 

HEAT 

0. 

10. 

32. 

16. 

7. 


2. 

0. 

563. 

32. COAL 

595. 

0 

0.02 

0.01 

0.03 

7 

HEGT85 

HELIUM-GT- 

POWR 

0. 

-11 . 

585. 

-1 , 

188. 


55. 

31 . 

0. 

616. COAL-AFB 

616. 

1 

-0.02 

0.30 

0.03 

7 

HEGT85 

HELIUM-GT- 

HEAT 

-888. 

16. 

-888. 

16. 

-285. 


-84. 

0. 

1477. 

-888. COAL- AFB 

589. 

11 

-1.44 

-0.48 

0.03 

8 

HEGT60 

HELIUM-GT- 

POWR 

0. 

-119. 

725. 

146. 

188. 


55. 

-154. 

0. 

725. COAL-AFB 

725. 

0 

-0.20 

0.26 

0.02 

8 

HEGT60 

HELIUM-GT- 

HEAT 

0. 

4. 

79. 

16. 

20. 


6. 

0. 

522. 

79. COAL-AFB 

602. 

10 

0.01 

0.03 

0.03 

9 

HEGTOO 

HELIUM-GT- 

POWR 

0. 

-461 . 

1066. 

502. 

188. 


55, 

-572. 

0. 

1068. COAL-AFB 

1066. 

0 

"■0. 76 

0.18 

0.02 

9 

HEGTOfi 

HELIUM-GT- 

HEAT 

0. 

4. 

34. 

16. 

6. 


2. 

0. 

566. 

34. COAL-AFB 

602. 

10 

0.01 

0.01 

0.03 

? 

10 

FCMCCL 

FUEL-CL-MO 

POWR 

0. 

"12. 

617. 

291 . 

188. 


55. 

-323. 

0. 

61 7. COAL 

617. 

10 

-0.02 

0.30 

0.03 

SO 

FCMCCL 

FUEL-CL-MU 

HEAT 

v; . 

17. 

34. 

16. 

10. 


3. 

0. 

554. 

34 . COAL 

598. 

10 

0.03 

0.02 

0.03 

11 

FCSTCL 

FUEL-CL-ST 

POWR 

0. 

70. 

535. 

229. 

188. 


55. 

-251 . 

0. 

535. COAL 

535. 

10 

0. 12 

0.35 

0.03 

11 

FCSTCL 

FUEL-CL-ST 

HEAT 

0. 

22. 

37. 

16. 

13. 


4. 

0. 

546. 

37. COAL 

563. 

10 

f 

0.04 

0.02 

0.03 

12 

1 GGTST 

INT-GAS-GT 

POWR 

0. 

-147. 

752. 

346. 

188. 


55. 

-389. 

0. 

752. COAL 

752. 

10 

-0.24 

0.25 

0.02 

12 

I GGTST 

INT-GAS-GT 

HEAT 

0. 

1 1 . 

35. 

16. 

9. 


3, 

0. 

559. 

35. COAL 

594. 

10 

0.02 

0.01 

0.03 

13 

GTSOAR 

GT-HRSG- 1 0 

POWR 

0. 

-42. 

647. 

257. 

188. 


55. 

-284. 

0. 

647. RESIDUAL 

647. 

0 

-0.07 

0,29 

0.02 

13 

GTSOAn 

GT-HRSG- 10 

HEAT 

0. 

15. 

40. 

16. 

12. 


3. 

0. 

550. 

40. RESIDUAL 

590. 

10 

0.02 

0.02 

0.03 

14 

QTAC08 

GT-HRSG-08 

POWR 

0. 

-90. 

695. 

359. 

183. 


55. 

-403. 

0. 

695. RESIDUAL 

695. 

0 

-0. 15 

0.27 

0.02 

14 

GTAC08 

GT-HRSG-08 

HEAT 

0. 

14. 

31 . 

16. 

8. 


2. 

0. 

560. 

31 .RESIDUAL 

591 . 

10 

0.02 

0.01 

0.03 

15 

GTAC1 2 

GT-HRSG- 12 

POWR 

0. 

-10. 

SI 5. 

285. 

188. 


55. 

-316, 

0. 

61 5. RES I DUAL 

615. 

0 

-0.02 

0.31 

0.03 

15 

GTAC12 

GT-HRSG- 12 

HEAT 

0. 

17. 

35. 

16. 

11. 


3. 

0. 

533. 

35. RESIDUAL 

588. 

10 

0.03 

0.02 

0.03 

16 

GTAC56 

GT-HRSG- 16 

POWR 

0. 

24. 

581 . 

246. 

188. 


55. 

-271 . 

0. 

581 .RESIDUAL 

581 . 

0 

0.04 

0.32 

0.03 

16 

GTAC1S 

GT-HRSG- 16 

HEAT 

0. 

19. 

38. 

ie. 

12. 


4 . 

0. 

548. 

38. RESIOUAL 

566. 

10 

0.03 

0.02 

0.03 

17 

GTWC1S 

GT-HRSG- 15 

POWR 

0. 

10. 

596. 

241 . 

188. 


55. 

-265. 

0. 

596. RESIDUAL 

596. 

0 

0.02 

0.32 

0.03 

17 

GTWC16 

GT-HRSG- 16 

HEAT 

0. 

18. 

39. 

16. 

12. 


4 . 

Q. 

548. 

39. RESIDUAL 

567. 

10 

0.03 

0.02 

0.03 


I 
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COGENERATION TECHNOLOGY ALTERNATIVES STUDY 

I&SE PEO ADV DESIGN ENGR REPORT 5. 1 

**FUEL ENERGY SAVED BY PROCESS AND ECS** 

INDUSTRY 26213 MW 55.00 PROCESS MILLIONS BTU/HR 16.0 PROCESS TEMPI F) 448. PRODUCT LOW-DENSITY- HOURS PER YEAR 7900. 


POWER TO HEAT RATIO ***** 

UTILITY FUEL COAL WASTE FUEL EQV BTU* 10**6= 0. HOT WATER BTU*10**6= 0, 






WASTE 

FUEL 

COGEN 

COGEN 

COGEN 

COGEN 

AUX 

UTILIT 

TOTAL SITE 

NET* 

FAIL 

FESR 

POWER 

HEAT 





FUEL 

SAVED* 

FUEL 

PROCES 

PROCES 

MW 

PROCES 

FUEL 

FUEL FUEL 

TOTAL+ 



FACTR 

FACTR 





USED 

NO -NET 

USED 

HEAT 

POWER 

ELECT 

BOILR 

USED 

SITE USED 

UTILIT 









10**6 

10**6 

10**6 

1 0**6 

10**6 


10**6 

1 0**6 

10**6 

10**6 









BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 


BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 





16 

CC1626 

GTST- 16/26 

POWR 

0. 

72. 

534. 

179. 

188. 

55. 

-192. 

0. 

534. RES I DUAL 

534, 

0 

0. 12 

0.35 

0.03 

18 

CC1 626 

GTST- 16/26 

HEAT 

0. 

24. 

48. 

16. 

17. 

5. 

0. 

534. 

48. RESIDUAL 

582. 

10 

0.04 

0.03 

0.03 

H 

19 

CC1622 

GTST- 16/22 

POWR 

0. 

61 . 

545. 

200. 

188. 

55. 

-217. 

0. 

545. RESIDUAL 

545. 

0 

0. 10 

0.34 

0.03 a 

19 

CC1622 

GTST- 1 6/22 

HEAT 

0. 

22. 

44. 

16. 

15. 

4. 

0. 

540. 

44. RESIDUAL 

583. 

10 

0.04 

0.03 

0.03 

20 

CC1222 

GTST- 1 2/22 

POWR 

0. 

61 . 

544. 

202. 

188. 

55. 

-219. 

0. 

544. RES I DUAL 

544. 

0 

0. 10 

0.34 

0.03 

20 

CC1222 

GTST- 12/22 

HEAT 

0. 

22. 

43. 

16. 

15. 

4. 

0. 

540. 

43. RESIDUAL 

583. 

10 

0.04 

0.03 

0.03 | 

21 

CC0822 

GTST-08/22 

POWR 

0. 

14. 

591 . 

260. 

188. 

55. 

-287. 

0. 

591 .RESIDUAL 

591 . 

0 

0.02 

0.32 

0.03 

21 

CC0822 

GTST-08/22 

HEAT 

0. 

19. 

36. 

16, 

12. 

3. 

0. 

550. 

36. RESIDUAL 

587. 

TO 

0.03 

0.02 

0.03 

22 

ST1G15 

STIG-15-16 

POWR 

0. 

101 . 

493. 

6. 

188. 

55. 

1 1 . 

0. 

504. RES I DUAL 

504. 

1 

0. 17 

0.37 

0.03 

22 

STIG15 

STIO-15-16 

HEAT 

0. 

253. 

1231 . 

16. 

469. 

137. 

0. 

-879. 

1231 .RESIDUAL 

352. 

1 

0.17 

0.38 

0.01 

23 

STIG10 

STIG- 10-16 

POWR 

0. 

83. 

523. 

69. 

188. 

55. 

-S3. 

0. 

523. RESIDUAL 

523. 

1 

0. 14 

0.36 

0.03 

23 

STIG10 

STIG-10-16 

HEAT 

0. 

34. 

121 . 

16. 

43. 

13. 

0. 

451 . 

121 .RESIDUAL 

572. 

11 

0.06 

0.06 

0.03 

24 

STIG1S 

STIG- 1 S- 1 6 

POWR 

0. 

45. 

560. 

118. 

188. 

55. 

-120. 

0. 

560. RESIDUAL 

560. 

1 

0.08 

0.34 

0.03 

24 

STIG1S 

STIG- IS- 16 

HEAT 

0. 

22. 

76. 

16. 

25. 

7. 

0. 

507. 

76. RESIDUAL 

583. 

1 1 

0.04 

0.04 

0.03 

25 

DEADV3 

DIESEL -ADV 

POWR 

0. 

99. 

506. 

86. 

188. 

55. 

-83. 

0. 

506. RESIDUAL 

506. 

0 

0.16 

0.37 

0.03 

25 

DEADV3 

DIESEL-ADV 

HEAT 

0. 

34. 

94. 

16. 

35. 

10. 

0. 

478. 

94. RES I DUAL 

571 . 

0 

0.06 

0.06 

0.03 

— 

26 

DEADV2 

DIESEL- ADV 

POWR 

0. 

99. 

506. 

128. 

188. 

55. 

-132. 

0. 

506. RESIDUAL 

506. 

1 

0. 16 

0.37 

0.03 | 

26 

DEADV2 

DIESEL-ADV 

HEAT 

0. 

29. 

63. 

16. 

23. 

7. 

0. 

513. 

63. RESIDUAL 

576. 

1 

0.05 

0.04 

0.03 1 

M 

27 

DEADV1 

DIESEL-ADV 

POWR 

0. 

99. 

506. 

198. 

188. 

55. 

-214. 

0. 

506. RESIDUAL 

506. 

1 

0. 16 

0.37 

0.03 

27 

DEADV1 

DIESEL-ADV 

HEAT 

0. 

25. 

41 . 

16. 

15. 

4. 

0. 

539. 

41 .RESIDUAL 

580. 

1 

0.04 

0.03 

0.03 g 

28 

DEHTPM 

ADV- DIESEL 

POWR 

0. 

-37. 

643. 

276. 

188. 

55. 

-305. 

0. 

643. RESIDUAL 

643. 

0 

-0.06 

0.29 

0.02 

28 

DEHTPM 

ADV-DI ESEL 

HEAT 

0. 

16. 

37. 

16. 

11. 

3. 

O. 

532. 

37. RESIDUAL 

590. 

0 

0.03 

0.02 

0.03 

29 

DESOA3 

DIESEL-SOA 

POWR 

0. 

85. 

520. 

71 . 

188. 

55. 

-65. 

0. 

520.DISTILLA 

520. 

0 

0. 14 

0.36 

0.03 

29 

DES0A3 

DIESEL-SOA 

HEAT 

0. 

34. 

117. 

16. 

42. 

12. 

0. 

454. 

1 17. DISTI LLA 

571 . 

0 

0.G6 

0.07 

0.03 

29 

DES0A3 

DIESEL-SOA 

POWR 

0. 

85. 

520. 

71 . 

188. 

35. 

-65. 

0. 

520. RESIDUAL 

520. 

0 

0. 14 

0.36 

0.03 

29 

DES0A3 

DIESEL-SOA 

HEAT 

0. 

34. 

117. 

16. 

42. 

12. 

0. 

454. 

1 17. RESIDUAL 

571 . 

0 

0.06 

0.07 

0.03 
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DATE 06/06/79 GENERAL ELECTRIC COMPANY PAGE 124 

COGENERATION TECHNOLOGY ALTERNATIVES STUDY 

l&SE PEO AOV DESIGN ENGR REPORT 5. 1 

s*FUEL ENERGY SAVED BY PROCESS AND ECS** 

INDUSTRY 28213 MW 55.00 PROCESS MILLIONS BTU/HR 16.0 PROCESS TEMPI F) 448, PRODUCT LOW-DENSITY- HOURS PER YEAR 7900. 


POWER TO HEAT RATIO ***** 

UTILITY FUEL COAL WASTE FUEL EQV BTU*10**6= 0. HOT WATER BTU*1G**6= 0. 






WASTE 

FUEL 

COGEN 

COGEN 

COGEN 

COGEN 

AUX 

UTILIT 

TOTAL SITE 

NET* 

FAIL 

FESR 

•^WER 

HEAT 





FUEL 

SAVEO= 

FUEL 

PROCES 

PROCES 

MW 

PROCES 

FUEL 

FUEL FUEL 

TOTAL* 



FACTR 

FACTR 





USED 

NO -NET 

USED 

HEAT 

POWER 

ELECT 

BOILR 

USED 

S I TE USED 

UTILIT 









10**6 

1 0**6 

10**6 

10**6 

10**8 


10**6 

1 0**6 

10**6 

10**6 









BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 


BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 





30 

DES0A2 

DIESEL-SOA 

POWR 

0 . 

85. 

520. 

114. 

188. 

55. 

-116. 

0 . 

520. DISTILLA 

520. 

1 

0. 14 

0.36 

0.03 

30 

DESOA2 

DIESEL-SOA 

HEAT 

0 . 

28. 

73. 

16. 

26. 

6. 

0 . 

504. 

73.DISTILLA 

577. 

1 

0.05 

0.05 

0.03 

30 

DESOA2 

DIESEL-SOA 

POV/R 

0 . 

85. 

520. 

1 14. 

188. 

55. 

-116. 

0 . 

520. RESIDUAL 

520. 

1 

0. 14 

0.36 

0.03 

30 

DES0A2 

DIESEL-SOA 

HEAT 

0 . 

28. 

73. 

16. 

26. 

8. 

• 0 . 

504. 

73. RESIDUAL 

577. 

1 

0.05 

0.05 

0.03 

31 

DES0A1 

DIESEL-SOA 

POWR 

0 . 

85. 

520. 

206. 

188. 

55. 

-226. 

0 . 

520. DISTILLA 

520. 

1 

0. 14 

0.36 

0.03 p 

31 

DES0A1 

DIESEL-SOA 

HEAT 

0 . 

24. 

40. 

1 © . 

14. 

4. 

0 . 

541 . 

40. DISTILLA 

581 . 


0.04 

0.02 . 

.0.03 y 

31 

DHSOAI 

DIESEL-SOA 

POWR 

0 . 

85. 

520. 

• 08. 

188. 

ID 

10 

-226. 

0 . 

520. RESIDUAL 

520. 

1 

0. 14 

0.36 

0.03 f 

31 

DE30A1 

DIESEL-SOA 

HEAT 

0 . 

24. 

40. 

16. 

14. 

4. 

O. 

541 . 

40. RESIDUAL 

581 . 

1 

0.04 

0.02 

0.03 | 

32 

GTSOAD 

GT-HRSG-10 

POWR 

0 . 

-37. 

643. 

292 

188. 

55. 

-325. 

0 . 

643. DISTILLA 

643. 

0 

-0.06 

0.29 

0.02 | 

32 

GTSOAD 

GT-HRSG- 1 0 

HEAT 

0 . 

16. 

35. 

IS. 

10. 

3. 

0 . 

554. 

35. DISTILLA 

590. 

10 

0.03 

0.02 

0.03 | 

33 

GTRA08 

GT-85RE-08 

POWR 

0. 

80, 

526 , 

156. 

188. 

55. 

-165. 

0 . 

526. DISTILLA 



0. 13 

0.36 

0.03 ! 

33 

GTRA08 

GT-65RE-08 

HEAT 

O. 

25. 

34. 

16. 

19. 

6. 

0 . 

526. 

54. DISTILLA 



0.04 

0.03 

0.03 g 

1 

34 

GTRA12 

GT-85RE-12 

POWR 

0 . 

81 . 

524. 

164. 

188. 

55. 

-175. 

0 . 

524. DISTILLA 



0.13 

0.36 

0.03 

34 

GTRA 1 2 

GT-85RE-12 

HEAT 

0 . 

25. 

51 . 

16. 

18. 

5. 

0 . 

529. 

51 .DISTILLA 

560. 


0.04 

0.03 

0.03 

35 

GTRA1 6 

GT-85RE- 1 6 

POWR 

0 . 

68. 

538. 

180. 

188. 

55. 

-193. 

0 . 

538. DISTILLA 

538. 

0 

0.11 

0.35 

0.03 

35 

GTRA 16 

GT-83RE-16 

HEAT 

0 . 

23. 

48. 

16. 

17. 

5. 

0 . 

534. 

48. DISTILLA 

582. 

10 

0.04 

0.03 

0.03 

36 

GTR208 

GT-60RE-08 

POWR 

0. 

19. 

586. 

224. 

188. 

55. 

-244. 

0. 

586. DISTILLA 

586. 

0 

0.03 

0.32 

0.03 

36 

GTR208 

GT-60RE-08 

HEAT 

0, 

19. 

42. 

16. 

13. 

4. 

0. 

544. 

42. DISTILLA 

586. 

10 

0.03 

0.02 

0.03 

37 

GTR212 

GT-60RE- 1 2 

POWR 

0, 

37. 

569. 

208. 

188. 

55. 

-226. 

0. 

569. DISTILLA 

569. 

0 

0.06 

0.33 

0.03 

37 

GTR212 

GT-60RE-12 

HEAT 

0, 

20. 

44. 

16. 

14. 

4. 

0. 

541 . 

44. DISTILLA 

585. 

io 

0.03 

0.02 

0.03 

3£ 

GTR21S 

GT-60RE-1 6 

POWR 


48. 

557. 

202. 

188. 

55. 

-219. 

0. 

557. DISTILLA 

557. 

o 

0.08 

0. 34 

0.03 

36 

GTR216 

GT-60RE-16 

HEAT 

0. 

21 . 

44. 

16. 

15. 

4. 

0. 

540. 

44. DISTILLA 

584. 

10 

0.03 

0.03 

0.03 

39 

GTRW08 

GT-S5RE-00 

POWR 

0. 

71 . 

535. 

133. 

188. 

55. 

-138, 

0. 

535. DISTILLA 

535. 

0 

0. 12 

0.35 

0.03 

39 

GTRW08 

GT-85RE-08 

HEAT 

0. 

25. 

64. 

16. 

23. 

7. 

0. 

516. 

64. DISTILLA 

580. 

10 

0.04 

0.04 

0.03 

40 

GTRW12 

GT-85RE-12 

POWR 

0 . 

90. 

516. 

134. 

188. 

55. 

-139. 

0 . 

516. DISTILLA 

516. 

0 

0. 15 

0.36 

0. 03 

40 

GTRW12 

GT-S5RE- 1 2 

HEAT 


27. 

62. 

16. 

22. 

7. 

0 . 

516. 

62. DISTILLA 

578. 

10 

0.05 

0.04 

0.03 

b 


*> 

i 
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DATE 06/06/79 GENERAL ELECTRIC COMPANY PAGE ica 

COGENERATION TECHNOLOGY ALTERNATIVES STUDY 

I&SE PEG ADV DESIGN ENGR ; REPORT S. 1 

**FUEL ENERGY SAVED BY PROCESS AND ECS** 

INDUSTRY 28213 MW 55.00 PROCESS MILLIONS BTU/HR 16.0 PROCESS TEMPI E) 448. PRODUCT LOW-DENSITY- HOURS PER YEAR 7900. 


POWER TO HEAT RATIO ***** 

UTILITY FUEL COAL WASTE FUEL EQV BTU*10**6= 0. HOT WATER BTU*!0**6= 0. 






WASTE 

FUEL 

COGEN 

COGEN 

COGEN 

COGEN 

AUX 

UTILIT 

TOTAL SITE 

NET* 

FAIL 

FESR 

POWER 

HEAT 





FUEL 

SAVED* 

FUEL 

PROCES 

PROCES 

MW 

PROCES 

FUEL 

FUEL FUEL 

TOTAL* 



FACTR 

FACTR 





USED 

NO -NET 

USED 

HEAT 

POWER 

ELECT 

BOILR 

USED 

SITE USED 

UTILIT 









1 0**6 

10**6 

10**6 

10**6 

10**6 


10**6 

10**6 

10**6 

10**6 









BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 


BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 





41 

GTRW16 

GT-85RE-16 

POWR 

0. 

80. 

526. 

148. 

188. 

53. 

-155. 

0. 

526. DISTILLA 

526, 

0 

0. 13 

0.36 

0.03 

41 

GTRW16 

GT-85RE- 1 6 

HEAT 

0. 

25. 

57. 

16. 

20. 

6. 

0. 

523. 

57 . D I S r I LLA 

580. 

10 

0.04 

0.04 

0.03 

42 

GTR308 

GT-60RE-08 

POWR 

0. 

-0. 

605. 

177. 

188. 

53. 

-190. 

0. 

605. DISTILLA 

605. 

0 

-0.00 

0.31 

0.03 

42 

GTR308 

GT-60 RE-08 

HEAT 

0. 

17. 

55, 

16. 

17. 

5. 

0. 

533. 

55. DISTILLA 

588. 

10 

0.03 

0.03 

0.03 

\ 

43 

GTR31 2 

GT-60RE- 1 2 

POWR 

0. 

57. 

549. 


188. 

35. 


0. 

549. DISTILLA 

549. 

0 

0.09 

0.34 

0.03 

43 

GTR312 

GT-60RE-12 

HEAT 


22. 

50. 

16, 

17. 

5. 

0. 

533. 

50. DISTILLA 

583. 

10 

0.04" 

0.03 

0.03 

44 

GTR316 

GT-60RE-16 

POWR 

0. 

52. 

554. 

179. 

188. 

55. 

-192. 

0. 

554. DISTILLA 

554. 

0 

0.09 

0.34 

0.03 

44 

GTR316 

GT-60RE- 1 6 

HEAT 

0. 

22. 

49. 

16. 

17. 

5. 

0. 

534. 

49. DISTILLA 

583. 

10 

0.04 

0.03 

0.03 

45 

FCPADS 

FUEL-CL-PH 

POWR 

0. 

111. 

494. 

84. 

183. 

55. 

-80. 

*0. 

494. DISTILLA 

494. 

0 

0.18 

0.38 

0.03 

45 

FCPADS 

FUEL-CL-PH 

HEAT 

Vi. 

36. 

94. 

16. 

36. 

10. 

0. 

475. 

94. DISTILLA 

569. 

0 

0.06 

0.06 

0.03 

46 

FCMCDS 

FUEL-CL-MO 

POWR 

0. 

150. 

455. 

106. 

188. 

55. 

-106. 

0. 

455. DISTILLA 

455. 

6 

0.25 

0.41 

"0.04 

46 

FCMCDS 

FUEL-CL-MO 

HEAT 

0. 

39. 

69. 

16. 

28. 

8. 

0. 

498. 

69. DISTILLA 

567. 

0 

0.06 

0.05 

0.03 
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( 


DATE 06/06/79 GENERAL ELECTRIC COMPANY PAGE 126 j 

COGENERATION TECHNOLOGY ALTERNATIVES STUDY 

I SSE PEO ADV DESIGN ENGR REPORT 5. 1 

**FU£L ENERGY SAVED BY PROCESS AND ECS** I 


INDUSTRY 28221 MW 7.50 PROCESS MILLIONS BTU/HR 35.0 PROCESS TEMP(P) 338. PRODUCT STYRENE-BUTA HOURS PER YEAR 7900. 









POWER TO HEAT RATIO 0.731 









UTILITY FUEL 

COAL 





WASTE 

FUEL EQV BTU* 1 0**6= 0. HOT 

WATER BTU* 10**6 

= 0 

- 

I 





WASTE 

FUEL 

COGEN 

COGEN 

COGEN 

COGEN 

AUX 

UTILIT 

TOTAL SITE 

NET* 

FAIL 

FESR 

POWER 

HEAT 





FUEL 

SAVED= 

FUEL 

PROCES 

PROCES 

MW 


PROCES 

FUEL 

FUEL FUEL 

TOTAL'*- 



FACTR 

FACTR 





USED 

NO -NET 

USED 

HEAT 

POWER 

ELECT 

BO I LR 

USED 

SITE USED 

UTILIT 









1 0**6 

10**6 

10**6 

? 0**6 

10**6 



10**6 

10**6 

10**6 

10**6 









BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 



BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 





0 

ONOCGN 

NO COG 

0 N 

0 . 

0 . 

0 . 

0 . 

0 . 


0 . 

41 . 

80. 

41 . COAL-AFB 

121 . 

0 

0 . 

0.21 

0.29 

1 

STM141 

STM-TURB- 1 

POWR 

0 . 

-53. 

175. 

123. 

26. 


8 . 

-103. 

0 . 

175. RESIDUAL 

175. 

0 

-0.44 

0 . 15 

0.20 

1 

STM 141 

STM-TURB-1 

HEAT 

0 . 

14. 


35. 

7. 


2 . 

0 . 

57. 

50. RESIDUAL 

107. 

1 C 

0 . 12 

0.07 

0.33 

1 

STM 141 

STM-TURB- 1 

POWR 

0 . 

-53. 

175. 

123. 

26. 


8 . 

-103. 

0 . 

175. COAL -FGD 

175. 

0 

-0.44 

0. 15 

0.20 

1 

STM141 

STM-TURB-1 

HEAT 

0 . 

14. 

50. 

35. 

—9 

t • 


2 . 

0 . 

57. 

50. COAL-FGD 

107. 

10 

0.12 

0.07 

0.33 

1 

STM 141 

STM-TURB-1 

POWR 

0 . 

-53. 

175. 

123. 

26. 


8 . 

-103. 

0 . 

175. COAL-AFB 

175. 

0 

-0.44 

0. 15 

0.20 

1 

STM141 

STM-TURB-1 

HEAT 

0 . 

14. 

50. 

35. 

7 


2 . 

0 . 

57. 

50 . COAL-AFB 

107. 

10 

0 . 12 

0.07 

0.33 

2 

STM088 

STM-TURB -8 

POWR 

O. 

-107. 

229. 

169. 

26. 


8 . 

-157. 

0 . 

229. RESIDUAL 

229. 

O 

-0.89 

0.11 

0.15 

2 

STM088 

STM-TURB -8 

HEAT 

0 . 

10 . 

47. 

35. 

5. 


2 . 

0 . 

63. 

47, RES I DUAL 

Ill . 

10 

0.09 

0.05 

0.32 

2 

STM088 

STM-TURB-0 

POWR 

0 . 

-107. 

229. 

169. 

26. 


8 . 

-157. 

0 . 

229. COAL-FGD 

229. 

G 

-0.89 

0.11 

0.15 

2 

STM088 

STM-TURB -8 

HEAT 

0 . 

10 . 

47. 

35. 

5. 


2 . 

0 . 

63. 

47. COAL-FGD 

Ill . 

io 

0.09 

0.05 

0.32 

2 

STM088 

STM-TURB -8 

POWR 

0 . 

-107. 

229. 

169. 

26. 


8 . 

-157. 

0 . 

229. COAL-AFB 

229. 

0 

-0.89 

0.11 

0.15 

2 

[ 

STM088 

STM-TURB -8 

HEAT 

0 . 

10 . 

47. 

35. 

5. 


2 . 

0 . 

63. 

47. COAL-AFB 

Ill . 

10 

0.09 

0.05 

0.32 

3 

PFBSTM 

PFB-STMTB- 

POWR 

0 . 

1 . 

120 . 

76. 

26. 


8 . 

-48. 

0 . 

1 20 . COAL-PFB 

120 . 

10 

0.01 

0.21 

0.29 

3 

PFBSTM 

PFB-3TMTB- 

HEAT 

0 , 

23. 

56. 

35. 

12 . 


3. 

0 . 

43. 

56. COAL-PFB 

99. 

10 

0. 19 

0 . 12 

0.35 

4 

T I STMT 

TI -STMTB-i 

POWR 

0 . 

23. 

98. 

57. 

26. 


8 . 

-26. 

0 . 

98. RESIDUAL 

98. 

10 

0 . 19 

0.26 

0.36 

4 

T I STMT 

T! -STHTB- 1 

HEAT 

0 . 

30. 

60. 

35. 

16. 


5. 

0 . 

31 . 

60. RESIDUAL 

91 . 

10 

0.25 

0.17 

0.38 8 

4 

T I STMT 

TI -STMTB-1 

POWR 

0 . 

23. 

98. 

57. 

26. 


8 . 

-26. 

0 . 

98. COAL 

98. 

10 

0. 19 

0.26 

0.36 ! 

4 

TISTMT 

TI -STMTB-1 

HEAT 

0 . 

30. 

60. 

35. 

16. 


5. 

0 . 

31 . 

60. COAL 

91 . 

10 

0.25 

0. 17 

0.38 1 


5 TIHRSG THERMIONIC POWR 0, -61. 182. 119. 26. 8 . -99. 0. 182. RESIDUAL 182. 0 -0.50 0.14 0.19 

5 TIHRSG THERMIONIC HEAT O. 11. 53. 35. 8 . 2. 0. 56. 53. RESIDUAL 110. 10 0.09 0.07 0.32 


5 

TIHRSG 

THERMIONIC 

POWR 

0. 

-61 . 

182. 

119. 

26. 

8 . 

-99. 

0. 

182. COAL 

182. 

0 

-0.50 

0. 14 

0.19 | 

5 

TIHRSG 

THERMIONIC 

HEAT 

0, 

1 1 . 

53. 

35. 

8 . 

2 . 

0. 

56. 

• 53. COAL 

110. 

10 

0.09 

0.07 

0.32 S 
| 

6 

STIRL 

STIRLING-! 

POWR 

0. 

22 . 

99. 

47. 

'26. 

8. 

-14. 

0. 

99. DfSTILLA 

99, 

0 

0.18 

0.26 

0.35 1 

6 

STIRL 

STIRLING-1 

HEAT 


27. 

74. 

55. 

MBZMM 

6 . 

0. 

20 . 

74.DISTILLA 

94. 

0 

0.22 

0.20 

0.37 I 


» 

II 


A 















HONEYWELL PAGE PRINTING SYSTEM- PI f B5-.Q2 
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DATE 06/06/79 GENERAL ELECTRIC COMPANY PAGE 127 

COGENERATION TECHNOLOGY ALTERNATIVES STUDY 

I &SE PEO ADV DESIGN ENGR , REPORT 5. 1 : 

**FUEL ENERGY SAVED BY PROCESS AND ECS** 

INDUSTRY 28221 MW 7.50 PROCESS MILLIONS BTU/HR 35.0 PROCESS TEMPI F) 338. PRODUCT STYRENE-BUTA HOURS PER YEAR 7900. 


POWER TO HEAT RATIO 0.731 

UTILITY FUEL COAL WASTE FUEL EQV BTU* 10**6= 0. HOT WATER BTU* 10**6= 0. 






WASTE 

FUEL 

COGEN 

COGEN 

COGEN 

COGEN 

AUX 

UTILIT 

TOTAL SITE 

NET* 

FAIL 

FESR 

POWER 

HEAT 





FUEL 
USED 
1 0**6 
BTU/HR 

SAVED* 
NO -NET 
1 0**6 
BTU/HR 

FUEL 

USED 

10**6 

BTU/HR 

PROCES 

HEAT 

10**6 

BTU/HR 

PROCES 

POWER 

10**6 

BTU/HR 

MW 

ELECT 

PROCES 

BOILR 

10**6 

BTU/HR 

FUEL 

USED 

10**6 

BTU/HR 

FUEL FUEL 

SITE USED 

10**6 
BTU/HR 

TOTAL* 

UTILIT 

10**6 

BTU/HR 



FACTR 

FACTR 

6 

ST5RL 

STIRLING-1 

POWR 

0. 

22. 

99. 

47. 

26. 

8. 

-14. 

0 . 

99. RESIDUAL 

99. 

0 

0. 18 

0.26 

0.35 

6 

STIRL 

STIRLING-1 

HEAT 

0. 

27. 

74. 

35. 

19. 

6. 

0. 

20. 

74. RES I DUAL 

94. 

0 

0.22 

0.20 

0.37 

6 

STIRL 

STIRLING-1 

POWR 

0. 

22. 

99. 

47. 

26. 

8. 

-14. 

0. 

99. COAL 

99. 

0 

0. 16 

0.26 

0.35 | 

5 

STIRL 

STJRLING-1 

HEAT 

0. 

27. 

74. 

35. 

19. 

6. 

0. 

20. 

74 . COAL 

94. 

0 

0.22 

0.20 

0.37 J 

7 

HEGT85 

HELIUM-GT- 

POWR 

0. 

15. 

80. 

13. 

26. 

8. 

26. 

0. 

106. COAL- AFB 

106. 

10 

0. 13 

0.24 

0.33 I 

7 

HEGT85 

HELIUM-GT- 

HEAT 

0. 

42. 

219. 

35. 

70, 

21 . 

0. 

-140. 

219. COAL -AFB 

79. 

10 

0. 16 

0.32 

0. 16 

8 

HEGT60 

HELIUM-GT- 

POWR 

0 . 

18. 

99. 

31 . 

26. 

8. 

/•. 

0 . 

103. COAL- AFB 

103. 

10 

0. 15 

0.25 

0.34 

8 

HEGT60 

HELIUM-GT- 

HEAT 

0 . 

20. 

Ill . 

35. 

29. 

8. 

C. 

-10. 

111 .COAL-AFB 

101 . 

io 

0.15 

0.26 

0.32 

9 

HE3T00 

HELIUM-GT- 

POWR 

0. 

-24, 

145. 

72. 

26. 

8. 

-44. 

0 . 

1 45 . COAL-AFB 

145. 

10 

-0.20 

0.18 

0.24 

9 

HEGTOO 

HELIUM-GT- 

HEAT 

0. 

9. 

71 . 

35. 

12. 

4. 

0. 

4' . 

71 .COAL-AFB 

112. 

10 

0.08 

0. 1 1 

0.31 

10 

FGMCCL 

FUEL-CL-MO 

POWR 

0. 

37. 

84. 

40. 

26. 

8. 

-6. 

0 . 

84 . COAL 

84. 

10 

0.31 

0.30 

0.42 

10 

FCMCCL 

FUEL-CL-MO 

HEAT 

0 . 

37. 

74. 

35. 

22. 

7. 

0 . 

10. 

74 . COAL 

84. 

10 

0.31 

0.27 

0.42 

| 

11 

FCSTCL 

FUEL- CL -ST 

POWR 

0 . 

44. 

66. 

26. 

26. 

8. 

10. 

0 . 

77. COAL 

77. 

10 

0.37 

0.33 

0.46 1 

11 

FCSTCL 

FUEL -CL -ST 

HEAT 

0 . 

59. 

69. 

35. 

34. 

10. 

0 . 

-27. 

69 . COAL 

62. 

10 

0.40 

0.39 

0.39 

12 

iGGTST 

1NT-GAS-GT 

POWR 

0 . 

32. 

89. 

38. 

26. 

8. 

-3. 

0 . 

89 . COAL 

89. 

10 

0.27 

0.29 

0.39 

12 

IGGTST 

I NT-GAS-GT 

HEAT 

0 . 

33. 

83. 

35. 

24. 

7. 

0 . 

6. 

83 . COAL 


10 

0.27 

0.27 

0.40 

13 

OTSOAR 

GT-HRSG- 1 0 

POWR 

0 . 

33. 

68. 

38. 

26. 

8. 

-4. 

0 . 

88. RESIDUAL 

88. 

10 

0.27 

0.29 

0.40 

13 

GTSOAR 

GT-HRSG- 1 O 

HEAT 

0 . 

34. 

81 . 

35. 

23. 

7. 

0 . 

7. 

81 .RESIDUAL 

88, 

10 

0.28 

0.27 

0.40 

14 

GTAC06 

GT-HRSG-08 

POWR 

0 . 

26. 

95. 

49. 

26, 

8. 

-16. 

0 . 

95. RESIDUAL 

95. 

10 

0.22 

0.27 

0.37 j 

14 

GTAC08 

GT-HRSG-08 

HEAT 

0 . 

31 . 

68. 

35. 

18. 

5. 

0 . 

22. 

68. RES I DUAL 

91 . 

10 

0.25 

0.20 

0.39 I 

15 

GTAC12 

GT-HRSG- 12 

POWR 

0 . 

37. 

84. 

39. 

26. 

8. 

-5. 

0 . 

84. RESIDUAL 

84. 

10 

0.31 

0.31 

0.42 

15 

GTAC12 

G1-HRSG-12 

HEAT 

0 . 

38. 

75. 

35. 

23. 

7. 

0 . 

a. 

75. RES I DUAL 

83. 

10 

0.31 

0.27 

0.42 

16 

GTAC16 

GT-HRSG- 16 

POWR 

0 . 

41 . 

79. 

35. 

26. 

8. 

1 . 

0 . 

80. RESIDUAL 

80. 

to 

0.34 

0.32 

0.44 

16 

GTAC16 

GT-HRSG- 16 

HEAT 

0 . 

42. 

80. 

35. 

26. 

8. 

0 . 

-1 . 

80. RESIDUAL 

79. 

10 

0.34 

0.32 

0.44 

17 

GTWC16 

GT-HRSG- 16 

POWR 

0 . 

37. 

81 . 

33, 

26. 

8. 

3. 

0 . 

84. RESIDUAL 

84. 

10 

0.31 

0.31 

0.42 

17 

: — 

GTWC16 

GT-HRSG- 16 

HEAT 


40. 

87. 

35. 

27. 

■H 

0 . 

-5. 

87. RESIDUAL 

81 . 

10 

0.32 

0.32 

0.40 
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DATE 06/06/79 GENERAL ELECTRIC COMPANY PAGE 128 

COGENERATION TECHNOLOGY ALTERNATIVES STUDY 

I&SE PEO ADV DESIGN ENGR REPORT 5.1 

**FUEL ENESSv SAVED BY PROCESS AND ECS** ~ " 

INDUSTRY 28221 MW 7.30 PROCESS MILLIONS BTU/HR 33.0 PROCESS TEMP(F) 338. PRODUCT STYRENE-BUTA HOURS PER YEAR 7900. 


POWER TO HEAT RATIO 0.731 

UTILITY FUEL COAL WASTE FUEL EQV BTU*10**6= 0, HOT WATER BTU*10**6= O. 






WASTE 

FUEL 

COGEN 

COGEN 

COGEN 

COGEN 

AUX 

UTILIT 

TOTAL SITE 

NET* 

FAIL 

FESR 

POWER HEAT 





FUEL 

SAVED= 

FUEL 

PROCES 

PROCES 

MW 

PROCES 

FUEL 

FUEL FUEL 

TOTAL+ 



FACTR 

FACTR I 





USED 

NO -NET 

USED 

HEAT 

POWER 

ELECT 

BOILR 

USED 

SITE USED 

UTILIT 









10**6 

10**6 

10**6 

10**6 

10**6 


10**6 

10**6 

10**6 

10**6 









BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 


BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 





18 

CC1626 

GTST- 16/26 

POWR 

0, 

37. 

67. 

21 . 

26. 

8. 

17. 

0. 

64. RESIDUAL 

84. 

10 

0.31 

0.30 

0.42 

18 

CC1626 

GTST- 16/26 

HEAT 


62. 

114. 

35. 

43. 

13. 

0. 

-55. 

114. RESIDUAL 

59. 

10 

0.35 

0.38 

0.31 

1 9 

CC1622 

GTST- 16/22 

POWR 

0. 

39. 

68. 

23. 

23 . 

8. 

14. 

0. 

82. RESIDUAL 

82. 

10 

0.32 

0.31 

0.42 

19 

CC1622 

GTST- 16/22 

HEAT 

0. 

59. 

104. 

35. 

39. 

11 . 

0. 

-41 . 

104. RES I DUAL 

62. 

10 

0.36 

0.37 

0.34 

20 

CC1222 

GTST- 1 2/22 

POWR 


39. 

68. 

23. 

26. 

8. 

14. 

0. 

82. RESIDUAL 

82. 

10 

0.32 

0.31 

0.43 

20 

CC1222 

GTST- 12/22 

HEAT 

0. 

59. 

103. 

35. 

39. 

1 1 . 

0. 

-41 . 

103. RES I DUAL 

62. 

10 

0.37 

0.38 

0.34 

21 

CC0822 

GTST-08/22 

POWR 

0. 

42. 

72. 

29. 

26. 

8. 

7. 

0. 

79. RESIDUAL 

>9. 

10 

0.35 

0.32 

0.44 

21 

CC0e22 

GTST-08/22 

HEAT 

0. 

50. 

87. 

35. 

31 . 

9. 

0. 

-16. 

87. RESIDUAL 

71 , 

10 

0.37 

0. 35 

0.40 

22 

STIG15 

ST1G-15-16 

POWR 

0. 

14. 

67. 

1 . 

26. 

8. 

40. 

0 . 

107. RESIDUAL 

107. 

10 

0.11 

0.24 

0.33 

22 

STIG15 

STI G- 15-16 

HEAT 


554. 

2692. 

35. 

1026. 

301, 

0. 

-3126. 

2692. RESIDUAL 

-433. 

0 

0.17 

0.38 

0.01 

23 

STIG10 

STI3-1 0- 1 6 

POWR 

0. 

20. 

71 . 

9. 

26. 

8. 

30. 

0 . 

101 .RESIDUAL 

101 . 

10 

0. 16 

0.25 

0.35 

23 

STIG10 

STIG-10-16 

HEAT 

0. 

73. 

264. 

35. 

95. 

28. 

0. 

-216. 

264. RES I DUAL 

48. 

0 

0.22 

0.36 

0. 13 

24 

STIG1S 

STI G- IS- 1 6 

POWR 


23. 

76. 

16. 

26. 

8. 

22. 

0. 

99. RESIDUAL 

99. 

10 

0. 19 

0.26 

0.36 

24 

STIG1S 

STIG-1S-16 

HEAT 


49. 

166. 

35. 

56. 

16. 

0. 

-94. 

1 66. RES I DUAL 


10 

0.23 

0.34 

0.21 

25 

DEADV3 

DIESEL -ADV 

POWR 

0. 

29. 

69. 

15. 

26. 

8. 

24. 

0. 

93. RESIDUAL 

93. 

0 

0.24 

0.28 

0.38 

25 

DEADV3 

DIESEL-ADV 

HEAT 

0. 

67. 

161 . 

35. 

60. 

18. 

0. 

-107. 

161 .RESIDUAL 

54. 

0 

0.29 

0.37 

0.22 

26 

DEADV2 

DIESEL-ADV 

POWR 

0. 

32. 

69. 

18. 

26. 

8. 

21 . 

0. 

90. RES I DUAL 

90. 

1 

0.26 

0.29 

0.39 

26 

DEADV2 

DIESEL-ADV 

HEAT 


63. 

138. 

35. 

51 . 

15. 

0. 

-80. 

138. RESIDUAL 

58. 

% 

1 

0.31 

0.37 

0.25 


DEADV1 

DIESEL-ADV 

POWR 

0. 

43. 

69. 

27. 

26. 

S. 

9. 

0. 

78. RESIDUAL 

78. 

1 

0.35 

0.33 

“0.45 

27 

DEADV1 

DIESEL-ADV 

HEAT 

0. 

55. 

90. 

35. 

33. 

10. 

0. 

-24. 

90. RESIDUAL 

66. 

1 

0.36 

0,37 

0.39 

28 

DEHTPM 

AOV-DI ESEL 

POWR 

0. 

42. 

76. 

33. 

26. 

8. 

3. 

0. 

79. RESIDUAL 

79. 

0 

0.35 

0.33 

0.44 

28 

DEHTPM 

ADV-DI ESEL 

HEAT 

0. 

46. 

81 . 

35. 

27. 

8. 

0 . 

- 6 . 

81. RES I DUAL 

76. 

0 

0.36 

0.34 

0.43 

29 

DES0A3 

D I ESEL-SOA 

POWR 

0. 

24. 

71 . 

13. 

26. 

8. 

26. 

0. 

97.DISTILLA 

97. 

0 

0.20 

0.26 

0.36 

29 

DESOA3 

DI ESEL-SOA 

HEAT 

0. 

66. 

191 . 

35. 

69. 

20. 

0 . 

-136. 

191 .DISTILLA 

55. 

0 

0.26 

0.36 

0. 18 

29 

DESOA3 

DI ESEL-SOA 

POWR 

0. 

24. 

71 . 

13. 

26. 

8. 

26. 

0. 

97. RES I DUAL 

97. 

0 

0.20 

0,26 

0.36 

2S 

DESOA3 

DI ESEL-SOA 

HEAT 


66. 

191 . 

33. 

69. 

20. 

0. 

-136. 

191 .RESIDUAL 

55. 

0 

0.2G 

0.36 

0.18 
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DATE 06/06/79 ’ GENERAL ELECTRIC COMPANY PAGE 129 

COGENERATION TECHNOLOGY ALTERNATIVES STUDY 

1 &SE PEO ADV DESIGN ENGR REPORT 5.1 

**FUEL ENERGY SAVED BY PROCESS AND ECS** 

INDUSTRY 28221 MW 7.50 PROCESS MILLIONS BTU/HR 35.0 PROCESS TEMPI F) 338. PRODUCT STYRENE-BUTA HOURS PER YEAR 7900. 

POWER TO- HEAT RATIO 0.731 

UTILITY FUEL COAL WASTE FUEL EQV BTU* 10**6= 0. HOT WATER BTU* 10**6= 0. 






WASTE 

FUEL 

COGEN 

COGEN 

COGEN 

COGEN 

AUX 

UTILIT 

TOTAL SITE 

NET* 

FAIL 

FESR 

POWER 

HEAT 





FUEL 

USED 

10**6 

BTU/HR 

SAVED* 
NO -NET 
10**6 
BTU/HR 

FUEL 

USED 

10**6 

BTU/HR 

PROCES 

HEAT 

10**6 

BTU/HR 

PROCES 

POWER 

10**6 

BTU/HR 

MW 

ELECT 

PROCES 
BO I LR 
10**6 
BTU/HR 

FUEL 

USED 

10**6 

BTU/HR 

FUEL FUEL 

SITE USED 

10**6 
BTU/HR 

TOTAL* 

UTILIT 

10**6 

BTU/HR 



FACTR 

FACTR 

30 

DES0A2 

DJESEL-SOA 

POWR 


27. 

71 . 

16. 

26. 

8. 

23. 

0. 

94. DISTILLA 


94. 


0.23 

0.27 

0.37 

30 

DESOA2 

DIESEL-SOA 

HEAT 

0. 

62. 

159. 

35. 

57. 

17. 

0. 

-100. 

1 59. DISTILLA 


60. 

1 

0.28 

0.36 

0.22 

30 

DES0A2 

DIESEL-SOA 

POWR 

0. 

27. 

71 . 

16. 

26. 

8. 

23. 

0. 

94. RESIDUAL 


94. 

1 

0.23 

0.27 

0.37 

30 

DES0A2 

DIESEL-SOA 

HEAT 

0. 

62. 

159. 

35. 

57. 

17. 

0. 

-100. 

159. RES I DUAL 


60. 

1 

0,28 

0.36 

0.22 

31 

DES0A1 

DIESEL-SOA 

POWR 

0. 

43. 

71 . 

28. 

26. 

8. 

8. 

0. 

79. DISTILLA 


79. 

1 

0.35 

0.33 

0-45 l 

31 

DES0A1 

DIESEL-SOA 

HEAT 


52. 

87. 

35. 

32. 

9. 

0. 

-18. 

87. DISTILLA 


69. 

1 

0.37 

0.36 

0.40 , 

31 

DES0A1 

DIESEL-SOA 

POWR 

0. 

43. 

71 . 

28. 

26. 

8. 

8, 

0. 

79. RESIDUAL 


79. 

1 

0.35 

o.r~ 

0.45 

31 

DES0A1 

DIESEL-SOA 

HEAT 

0. 

52. 

87. 

35. 

32. 

9. 

0. 

-18. 

37. RESIDUAL 


69. 

1 

0. 3"’ 

0.36 

0.40 

32 

GTSOAD 

GT-HRSG- 1 0 

POWR 

0. 

34. 

88. 

41 . 

26. 

8. 

-7. 

0. 

88. DISTILLA 


88. 

10 

0.28 

0,29 

0,40 

32 

GTSOAD 

GT-HRS3-10 

HEAT 

0. 

35. 

75. 

35. 

22. 

6. 

0. 

11 . 

75. DISTILLA 


87, 

10 

0.29 

0.25 

0.40 

33 

GTRA08 

GT-85RE-08 

POWR 

0. 

38. 

72. 

25. 

26. 

8. 

12. 

0. 

84. DISTILLA 


84. 

10 

0.31 

0.31 

0.42 

33 

GTRA08 

6T-85RE-08 

HEAT 

0. 

53. 

101 . 

35. 

36. 

11 . 

0. 

-32. 

101. DISTILLA 


68. 

10 

0.34 

0.36 

0.35 

34 

GTRA12 

GT-85RE-1 2 

POWR 

0. 

38. 

71 . 

25. 

26. 

8. 

1 1 . 

0. 

83. DISTILLA 


83. 

10 

0.32 

0,31 

0.42 

34 

GTRA1 2 

GT-65RE- 1 2 

HEAT 

0. 

53. 

98. 

35. 

35. 

10. 

0. 

-30. 

98. DISTILLA 


68. 

10 

0.35 

0.36 

0.36 

35 

GTRA16 

GT-85RE-16 

POWR 

0. 

39. 

73. 

27. 

26. 

8. 

9. 

0. 

83. DISTILLA 


S3. 

10 

0 

0.31 

0.42 

35 

GTRA1 6 

GT-65RE- 1 6 

HEAT 

0. 

50. 

94. 

35. 

33. 

10. 

0. 

-23. 

94. DISTILLA 


71 . 

10 

0 « 

0.35 

0.37 

36 

GTR208 

GT-60RE-08 

POWR 

0. 

38. 

80. 

33. 

26. 

8. 

3. 

0. 

83. DISTILLA 


63. 

10 

0.32 

0.31 

0.42 

36 

GTR208 

GT-60RE-08 

HEAT 

0. 

41 . 

66. 

35. 

27. 

8. 

0. 

-6. 

86. DISTILLA 


80. 

10 

0.32 

0.32 

0.41 

37 

GTR212 

GT-60RE-1 2 

POWR 

0. 

38. 

78. 

30. 

26. 

8. 

5. 

0. 

83. DISTILLA 


83. 

10 

0.32 

0.31 

0.42 k 

37 

GTR212 

GT-60RE- 1 2 

HEAT 

0. 

44. 

83. 

35. 

29. 

9. 

0. 

-12. 

89. DISTILLA 


77. 

10 

0.33 

0.33 

0.39 1 

38 

GTR216 

GT-60RE- 1 6 

POWR 

0. 

39. 

76. 

30. 

26. 

8. 

b. 

0. 

82. DISTILLA 


82. 

10 

0.32 

0.31 

0.43 

38 

GTR216 

GT-60RE- 1 6 

HEAT 


46. 

89. 

35. 

30. 

9. 

0. 

-14. 

89. DISTILLA 


75. 

io 

0.34 

0.34 

0.39 1 

39 

GTRW08 

GT-85RE-08 

POWR 

0. 

32. 

73. 

21 . 

26. 

8. 

17. 

0. 

90. DISTILLA 


90. 

10 

0.26 

0.29 

0.39 

39 

GTRW08 

GT-85RE-08 

HEAT 

0. 

53. 

122. 

35. 

43. 

13. 

0. 

-54. 

122. DISTILLA 


68. 

10 

0.30 

0.35 

0.29 

40 

GTRW12 

GT-85RE-1 2 

POWR 

wm 

34. 

70. 

20. 

26. 

8. 

17. 

0. 

87. DISTILLA 


r 

10 

0.28 

0.29 

0.40 

40 

GTRW12 

GT-85RE-12 

HEAT 

Hi 

58. 

120. 

35. 

44. 

13. 

0. 

-57. 

120. DISTILLA 

-X- 

63. 

10 

0.32 

0.36 

0.29 








HONEYWELL PAGE PRINTING SYSTEM- P 11 I 8 .Q 2 


DATE 06/06/79 
ISSE PEG ADV 

DESIGN 

ENGR 

r 

v 

GENERAL ELECTRIC COMPANY 
COGENERATION TECHNOLOGY ALTERNATIVES STUDY 
REPORT 5. 1 

PAGE 

130 


INDUSTRY 28221 MW 

7.50 

« * FUEL ENERGY SAVED BY PROCESS AND ECS** 

PROCESS MILLIONS BTU/HR 35.0 PROCESS TEMPI F) 338. PRODUCT 

STYRENE-BUTA HOURS PER YEAR 

7900. 

« 

I UTILITY 

FUEL 

COAL 

POWER TO HEAT RATIO 0.731 

WASTE FUEL EGV BTU*10**6= 

0. HOT WATER BTU* 10**6* 

0. 

\ 






WASTE 

FUEL 

COGEN 

COGEN 

COGEN 

COGEN 

AUX 

UTILIT 

TOTAL SITE 

NET* • 

FAIL 

FESR 

POWER 

HEAT 





FUEL 

SAVED* 

FUEL 

PROCES 

PROCES 

MW 

PROCES 

FUEL 

FUEL FUEL 

TOTAL* 



FACTR 

FACTR 





USED 

NO -NET 

USED 

HEAT 

POWER 

ELECT 

BOILR 

USED 

SITE USED 

UTILIT 









1 0**6 

10**6 

10**6 

10**6 

10**6 


10**6 

10**6 

10**6 

10**6 









BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 


BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 





41 

GTRW16 

GT-85RE- 1 6 

F3WR 

0. 

34. 

72. 

22. 

26. 

8. 

15. 

0. 

87.DISTILLA 

87. 

10 

0.28 

0.29 

0.40 

41 

GTRW16 

GT-85RE-16 

HEAT 

0. 

54. 

114. 

35. 

41 . 

12. 

0. 

-47. 

1 1 4 , D I ST 1 LLA 

67. 

10 

0.32 

0.36 

0.31 

42 

GTR308 

GT-60RE-08 

POWR 

0. 

30. 

83. 

27. 

26. 

8. 

9. 

0. 

92. DISTILLA 

92. 

10 

0.24 

0.28 

~6 . 38 

42 

GTR303 

GT-60RE-08 

HEAT 

0. 

38. 

106. 

35. 

33. 

10. 

0. 

-23. 

1 06 . D I ST I LLA 

83. 

10 

0.26 

0.31 

0.33 

43 

GTR312 

GT-60RE- 1 2 

POWR 

0. 

35. 

75. 

25. 

26. 

8. 

12. 

0. 

86. DISTILLA 

86. 

io 

0.29 

0.30 

0.40 

43 

GTR312 

GT-60RE-12 

HEAT 

. 0. 

46. 

104. 

35. 

36. 

10. 

0. 

-32. 

104. DISTILLA 

73. 

10 

0.32 

0.34 

0.34 

44 

GTR316 

GT-60RE-16 

POWR 

0. 

34. 

75. 

25. 

26. 

8. 

11. 

0. 

87. DISTILLA 

87. 

10 

0.28 

0.30 

0.40 

44 

GTR316 

GT-60RE-I6 

HEAT 

0. 

47. 

104. 

35. 

35. 

10. 

0. 

-30. 

104. DISTILLA 

74. 

10 

0.31 

0.34 

0.34 

45 

FCPADS 

FUEL-CL-PH 

POWR 

O. 

26. 

67. 

11 . 

26. 

8. 

28. 

0. 

95. DISTILLA 

■% 

95. 

0 

0.22 

0.27 

0.37 

45 

FCPAD3 

FUEL-CL-PH 

HEAT 

O. 

80. 

206. 

35. 

78. 

23. 

0. 

-165. 

206. DISTILLA 

41 . 

0 

0.28 

0.38 

0. 17 

46 

FCMCDS 

FULl-CL-MO 

POWR 

0. 

35. 

62. 

14. 

26. 

8. 

24. 

0. 

86. DISTILLA 

86. 

O 

0.29 

0.30 

0,41 

46 

FCMCDS 

FUEL- CL -MO 

HEAT 

0. 

84. 

150. 

35. 

62. 

18. 

0. 

-113. 

150. DISTILLA 

37. 

0 

0.36 

0.41 

0.23 


% f 

-* rr', 

*3 Q 


IF 


£ Q 

^ o2 





HONEYWELL PASE PRINTINS SYSTEM- PI 188-02 






WASTE 

FUEL 

COGEN 

COGEN 

COGEN 

COGEN 

AUX 

UTILIT 

TOTAL 

SITE 

NET* 

FAIL 

FESR 

POWER 

HEAT 





FUEL 

SAVED* 

FUEL 

PROCES 

PROCES 

MW 

PROCES 

FUEL 

FUEL 

FUEL 

TOTAL* 



FACTR 

FACTR 





USED 

NO -NET 

USED 

HEAT 

POWER 

ELECT 

BOILR 

USED 

SITE 

USED 

UTILIT 









10**6 

10**6 

10**6 

10**6 

10**6 


10**6 

10**6 

10**6 

10**6 









BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 


BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 





0 

ONOCGN 

NO COG 

a n 

0. 

0. 

0. 

0. 

0. 

0. 

35. 

341 . 

35. 

RESIDUAL 

376. 

0 

0. 

0.29 

0.08 

1 

STM141 

STM-TURB-1 

POWR 

0. 

-640. 

1016. 

755. 

109. 

32. 

-853. 

0, 

1016. 

RESIDUAL 

1016. 

0 

-1.70 

0.11 

0.03 

1 

STM141 

STM-TURB-1 

HEAT 

0. 

8. 

40. . 

30. 

4. 

1 . 

0. 

328. 

40. 

RESIDUAL 

368. 

10 

0.02 

0.01 

0.08 

1 

STM141 

STM-TURB-1 

POWR 

0. 

-640. 

1016. 

755. 

109. 

32. 

-853. 

0. 

1016. 

COAL-FGD 

1016. 

0 

-1,70 

0.11 

0.03 ft 

1 

STM141 

STM-TURB-1 

HEAT 

0. 

8. 

40. 

30. 

4. 

1 . 

0. 

328. 

40. COAL-PGD 

368. 

10 

0.02 

0.01 

0.08 

1 

STM141 

STM-TURB-1 

POWR 

0. 

-640. 

1016. 

755. 

109. 

32. 

-853. 

0. 

1016. 

COAL-AFB 

1016. 

0 

-1.70 

0.11 

0.03 u 

1 

STM141 

STM-TURB-1 

HEAT 

0. 

8. 

40. 

30. 

4. 

1 . 

0. 

328. 

40. 

COAL-AFB 

366. 

10 

0.02 

0.01 

0.08 B 

2 

STM088 

STM-TURB-8 

POWR 

0. 

-1 143. 

1519. 

1182. 

- 109. 

32. 

-1356. 

0. 

1519. RESIDUAL 

1519. 

0 

-3.04 

0.07 

•0.02 1 


C 
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**FUEL ENERGY SAVED BY PROCESS AND ECS** 

INDUSTRY 28241 MW 32.00 PROCESS MILLIONS BTU/HR 30.0 PROCESS TEMPI F) 406. PRODUCT POLYESTER 


HOUKi PER YEAR 7900. 


UTILITY FUEL 


COAL 


POWER TO HEAT RATIO 3.639 

WASTE FUEL EQV BTU*10**6= 


0 . 


HOT WATER BTJ* 10**6* 


2 

STM068 

STM-TURB-8 

HEAT 


5. 

39. 

30. 

3. 

1 . 

0. 

333. 

39. RESIDUAL 

371 . 

10 

0.01 

0.01 

0.08 

2 

STM088 

STM-TURB-8 

paws 

0. 

-1 143. 

1519. 

1182. 

109. 

32. 

-1356. 

0. 

1519. COAL-FGD 

1519. 

0 

-3.04 

0.07 

0.02 

2 

STM088 

STM-TURB-8 

HEAT 

0. 

5. 

39. 

30. 

3. 

1 . 

0. 

333. 

39. COAL-FGD 

371 . 

10 

0.01 

0.01 

0.09 

2 

STM088 

STM-TURB-8 

POWR 

0. 

-1143. 

1519. 

1182. 

109. 

32. 

-1356. 

. 0. 

1519. COAL-AFB 

1519. 

0 

-3.04 

0.07 

0.02 

2 

STM088 

STM-TURB-8 

HEAT 

. 0. 

5. 

39. 

30. 

3. 

1 . 

0. 

333. 

39. COAL-AFB 

371 . 

10 

0.01 

0.01 

0.08 

3 

PFBSTM 

PFB-STMTB- 

POWR 

0. 

-236. 

613. 

405. 

109. 

32. 

-442. 

0. 

61 3. COAL-PFB 

613. 

0 

-0.63 

0.18 

0.05 

3 

PFBSTM 

PFB-STMTB- 

HEAT 

0. 

15. 

45. 

30. 

8. 

2. 

0. 

316. 

45. COAL-PFB 

361 . 

10 

0.04 

U. 02 

0.08 

4 

T I STMT 

TI -STMTB-1 

POWR 

0. 

-100. 

477. 

293, 

109. 

32. 

-309. 

0. 

477. RESIDUAL 

477. 

0 

-0.27 

0.23 

0.06 

4 

TISTMT 

Tl -STMTB-1 

HEAT 

0. 

21 . 

49. 

30. 

1 1 . 

3. 

0. 

306. 

49. RESIDUAL 

355. 

10 

0.06 

0.03 

0.08 

4 

T I STMT 

71 -STMTB-1 

POWR 

0. 

-100. 

477. 

293. 

109. 

32. 

-309. 

0. 

477. COAL 

477. 

0 

-0.27 

0.23 

0.06 

4 

TISTMT 

TI -STMTB-1 

HEAT 

0. 

21 . 

49. 

30. 

1 1 . 

3. 

0. 

306. 

49. COAL 

355. 

10 

0.06 

0.03 

0.08 

5 

T1HRSG 

THERMIONIC 

POWR 

0. 

-400. 

776. 

490. 

109. 

32. 

-541 . 

0. 

776. RESIDUAL 

776. 

0 

-1.06 

0. 14 

0.04 

5 

TIHRSG 

THERMIONIC 

HEAT 

0. 

9. 

47. 

30. 

7. 

2. 

0. 

320. 

47. RESIDUAL 

368. 

10 

0.02 

0.02 

0.08 

5 

TIHRSG 

THERMIONIC 

POWR 

0. 

-400. 

776. 

490. 

109. 

32. 

-541 . 

0. 

776. COAL 

776. 

0 

-1.06 

0. 14 

0.04 

5 

TIHRSG 

THERMIONIC 

HEAT 

0. 

9. 

47. 

30. 

7. 

2. 

0. 

320. 

47. COAL 

368. 

10 

0.02 

0.02 

0.08 

6 

STIRL 

STIRLSNG-1 

POWR 

0. 

-75. 

451 . 

220. 

109. 

32. 

-223. 

0. 

451 .DISTILLA 

451 . 

0 

-0.20 

0.24 

0.07 

6 

STIRL 

STIRLING-1 

HEAT 

0. 

20. 

62. 

30. 

15. 

4. 

0. 

295. 

62.DISTILLA 

356. 

0 

0.05 

0.04 

0.08 


"8P 


ryS. ' . 
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**F UEL ENERGY SAVED BY PROCESS AND ECS** 

INDUSTRY 28241 MW 32.00 PROCESS MILLIONS BTU/HR 30.0 PROCESS TEMPCF) 408. PRODUCT POLYESTER 


UTILITY FUEL * COAL 


POWER TO HEAT RATIO 3.639 

WASTE FUEL EQV BTU* 10**6= 


HOURS PER YEAR 7900. 


R BTU* 10**6= O. 


WASTE 




0. HOT WATER BTU*10**6= 
SITE NET* FAIL 


0. 302. RESIDUAL 

122. 195. RESIDUAL 


0 

0.19 

0.36 

0.10 1 

10 

0 . 12 

0.09 

0.09 | 

0 

0.19 

0.36 

0.10 I 


0 

0. 16 

0.34 

0.09 

0 

0. 17 

0.38 

0.01 



18 

CC1626 

GTST- 16/26 

«OWR 

18 

CC1626 

GTST- 16/26 

HEAT 

19 

CC1622 

GTST- 16/22 

POWR 

19 

CC1622 

GTST- 16/22 

HEAT 

20 

CC1222 

GTST- 12/22 

POWR , 

20 

CC1222 

GTST- 12/22 

HEAT 

21 

CC0822 

GTST-08/22 

POWR 

21 

CC0822 

GTST-08/22 

HEAT 

22 

STIG15 

STIG-15-16 

ROWR 

22 

STIG15 

STIG-15-16 

HEAT 

23 

STIG10 

STIG-1 0-1 6 

POWR 

23 

STIG10 

STI G- 10-16 

HEAT 

24 

STIG1S 

STI G-1S-1 6 

POWR 

24 

STIG1S 

STIG-1S-16 

HEAT 

25 

DEADV3 

DIESEL-ADV 

POWR 

25 

DEADV3 

DIESEL- ADV 

HEAT 

26 

DEADV2 

DIESEL-ADV 

POWR 

26 

DEADV2 

DIESEL-ADV 

HEAT 

27 

DEADV1 

DIESEL-ADV 

POWR 

27 

DEADV1 

DIESEL-ADV 

HEAT 

28 

DEHTPM 

ADV- DIESEL 

POWR 

28 

DEHTPM 

ADV-DI ESEL 

HEAT 

29 

DES0A3 

DIESEL-SOA 

POWR 

29 

DESOA3 

D! ESEL-SOA 

HEAT 

29 

DESCA3 

DIESEL-SOA 

POWR 

29 

DES0A3 

DIESEL-SOA 

HEAT 


0 

0,19 

0.36 

0,10 

0 

0.17 

0.26 

0.10 

0 

0. 13 

0.34 

0.09 


0.22 

0.37 

0. 10 

0. 14 

0.14 

0.09 


0 0.09 0.06 0.09 

O 0.20 0.36 0.10 

O 0.16 0.22 0.09 


0 0.20 0.36 0.10 

O 0.16 0.22 O.OS 
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~ **FUEL ENERGY SAVED BY PROCESS AND ECS«* 

INDUSTRY 28241 MW 32,00 PROCESS MILLIONS BTU/HR 30.0 PROCESS TEMP(F) 406. PRODUCT POLYESTER HOURS PER YEAR 7900. 


POWER TO HEAT RATIO 3.639 

UTILITY FUEL COAL ' WASTE FUEL EQV BTU*10**6= 0.' HOT WATER BTU*10**6= 0. 


1 




WASTE 

FUEL 

COGEN 

COGEN 

COGEN 

COGEN 

AUX 

UTIL1T 

TOTAL SITE 

NET* 

FAIL 

FESR 

POWER 

HEAT * 





FUEL 

USED 

10**6 

BTU/HR 

SAVED* 
NO-NET 
1 0**6 
BTU/HR 

FUEL 
USED 
1 0**6 
BTU/HR 

PROCES 

HEAT 

10**6 

BTU/HR 

PROCES 

POWER 

10**6 

BTU/HR 

MW 

ELECT 

PROCES 

BOILR 

10**6 

BTU/HR 

FUEL 

USED 

10**6 

BTU/HR 

FUEL FUEL 

SITE USED 

10**6 
BTU/HR 

TOTAL* 

UTILIT 

10**6 

BTU/HR 



FACTR 

FACTR 

I 30 

DES0A2 

DIESEL-SOA 

POWR 

0. 

74. 

302. 

67. 

109. 

32. 

-43. 

0. 

302.DISTILLA 

302. 

1 

0.20 

0.36 

0.10 

1 30 

DESOA2 

DIESEL-SOA 

HEAT 

0, 

53. 

136. 

30. 

49. 

14. 

0. 

187. 

136. DISTI LLA 

324. 

1 

0.14 

0.15 

0.09 

3 30 

DES0A2 

DIESEL-SOA 

POWR 

0. 

74. 

302. 

67. 

109. 

32. 

-43. 

0. 

302. RESIDUAL 

302. 

1 

0.20 

0.36 

0.1*0 

30 

DES0A2 

DIESEL-SOA 

HEAT 

0. 

53. 

136. 

30. 

49. 

14, 

0. 

187. 

136. RESIDUAL 

324. 

1 

0.14 

0.15 

0.09 

31 

DES0A1 

DIESEL-SOA 

POWR 

0. 

74. 

302. 

121 . 

109. 

32. 

-107. 

0. 

302. DISTI LLA 

302. 

1 

0.20 

0.36 

0,10 

31 

DES0A1 

D! ESEL-SOA 

HEAT 

0. 

45. 

75. 

30. 

27. 

8. 

0. 

257. 

75.DISTILLA 

332. 

1 

0.12 

0.08 

0.09 

31 

DESOA1 

D! ESEL-SOA 

POWR 

0. 

74. 

302. 

121 . 

109. 

32. 

-107. 

0, 

302. RESIDUAL 

302. 

1 

0.20 

0.36 

0. 10 

31 

DES0A1 

DIESEL-SOA 

HEAT 

0. 

45. 

75. 

30. 

27. 

8. 

0. 

257. 

75. RES I DUAL 

332. 

1 

0. 12 

0.08 

0.09 

32 

GTSOAD 

GT-HRSG- 1 0 

POWR 

0. 

3. 

374. 

171 . 

109. 

32. 

-166. 

0. 

374 . DISTI LLA 

374. 

0 

0.01 

0.29 

0.08 

32 

GTSOAD 

GT-HRSG-10 

HEAT 

0. 

30. 

66. 

30, 

19. 

6. 

0. 

261. 

66.DISTILLA 

347. 

10 

0.08 

0.06 

0.09 

33 

GTRA08 

GT-85RE-08 

POWR 

0. 

71 . 

306. 

97. 

109. 

32. 

-79. 

0. 

306. DISTI LLA 

306. 

0 

0. r 9 

0.36 

0.10 

33 

GTRA08 

GT-85RE-08 

HEAT 

0. 

46. 

94. 

30. 

34. 

10. 

0. 

236. 

94. DISTI LLA 

330, 

10 

0,12 

0.10 

0.09 

34 

GTRA12 

GT-35RE-12 

POWR 

0. 

72. 

305. 

101. 

109. 

32. 

-84. 

0. 

305. DISTI LLA 

305. 

0 

0.19 

0.36 

0.10 

34 

GTRA12 

GT-35RE-12 

HEAT 

0. 

46. 

91 . 

30, 

32. 

10. 

0. 

240. 

91 .DISTI LLA 

330. 

10 

0. 12 

0.10 

0.09 

35 

GTRA1 8 

GT-85RE-1 6 

POWR 

0. 

64. 

313. 

109. 

109, 

32. 

-93. 

0. 

313. DISTI LLA 

313. 

0 

0, 17 

0.35 

0.10 

35 

GTRA16 

GT-85RE-1 6 

HEAT 

0. 

43. 

86. 

30. 

30. 

9, 

0. 

248. 

86. DISTI LLA 

333. 

10 

0.11 

0.09 

0.09 

1 

36 

GTR208 

GT-60RE-08 

POWR 

0/ 

35. 

341 . 

134. 

109. 

32. 

-122. 

0. 

341 .DISTILLA 

341 . 

0 

0.09 

0.32 

0.09 

36 

GTR208 

GT-60RE-08 

HEAT 

0. 

35. 

77. 

30. 

24. 

7. 

0. 

265. 

77. DISTI LLA 

341 , 

10 

0.09 

0.07 

0.09 

37 

GTR212 

GT-60RE-12 

POWR 

0. 

46. 

331 . 

125. 

109. 

32. 

-111. 

0. 

331 .DISTILLA 

331 . 

0 

0, 12 

0.33 

0.09 

37 

GTR212 

GT-60RE-1 2 

HEAT 

0. 

38. 

80. 

30. 

26. 

8. 

0. 

259. 

80. DISTILLA 

339. 

10 

0,10 

0.08 

0.09 

38 

GTR216 

GT-60RE-16 

POWR 

0. 

53. 

324. 

121 . 

109. 

32. 

-108. 

0. 

324. DISTILLA 

324. 

0 

0.14 

0.34 

0.09 

38 

GTR216 

GT-60RE-16 

HEAT 

0. 

40. 

80. 

30. 

27. 

8. 

0. 

257. 

80. DISTI LLA 

337. 

10 

0,11 

0.08 

0.09 

39 

GTRW08 

GT-85RE-08 

POWR 

0. 

65. 

311 . 

82. 

109. 

32. 

-61 . 

0. 

31 1 .DISTILLA 

311. 

0 

0.17 

0.35 

0. 10 

39 

GTRW08 

GT-85RE-08 

HEAT 

0. 

46. 

114. 

30. 

40. 

12. 

0. 

217. 

1 14. DISTILLA 

330. 

10 

0. 12 

0. 12 

0,09 

40 

GTRW12 

GT-85RE- 12 

POWR 

0. 

77. 

300. 

82. 

109. 

32. 

-61 . 

0. 

300. DISTILLA 

300. 

0 

0.20 

0.36 

0.10 

40 

GTRW12 

GT-85RE-1 2 

HEAT 

0. 

50. 

110. 

30. 

40. 

12. 

0. 

216. 

110. DISTILLA 

326. 

10 

0. 13 

0.12 

0.09 


r 
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DATE 06/06/79 
1 &SE PEO ADV DESIGN EMOR 


GENERAL ELECTRIC COMPANY 
COGENERATION TECHNOLOGY ALTERNATIVES STUDY 
REPORT 5. 1 


**FUEL ENERGY SAVED BY PROCESS AND ECS** 


INDUSTRY 28241 MW 32.00 PROCESS MILLIONS BTU/HR 


UTILITY FUEL COAL- 


30.0 PROCESS TEMPCF) 


406. PRODUCT POLYESTER 


PAGE 1 35 


HOURS PER YEAR 7900. 


POWER TO HEAT RATIO 3.639 • 

WASTE FUEL EOV BTU* 10**6= 


WASTE FUEL COGEN 
FUEL SAVED* FUEL 
USED NO -NET USED 
10**6 10**6 10**6 


COGEN COGEN COGEN 
PROCES PROCES MW 
HEAT POWER ELECT 
10**6 10**6 


BTU/HR BTU/HR BTU/HR BTU/HR BTU/HR 


AUX UTILIT TOTAL SITE 
PROCES FUEL FUEL FUEL 
BO I LR USED SITE USED 
10**6 10**6 10**6 
BTU/HR BTU/HR BTU/HR 


HOT WATER BTU* 10**6= 

NET* FAIL 
TOTAL* 

UTILIT 

10**6 

BTU/HR 


41 GTRW16 GT-85RE-1 6 POWR 
41 GTRW16 GT-85RE-16 HEAT 


42 GTR308 GT-60RE-08 POWR 

42 GTR308 GT-60RE-08 HEAT 

43 GTR312 GT-60RE-12 POWR 


43 GTR312 GT-60RE-12 HEAT 

44 GTR316 GT-60RE-16 POWR 
44 GTR316 GT-60RE-16 HEAT 


45 FCPADS FUEL-CL-PH POWR 
45 FCPADS FUEL-CL-PH HEAT 


46 FCMCDS FUEL-CL-MO POWR 
46 FCMCDS FUEL-CL-MO HEAT 



109. 
31 . 

32. 

9. 

-89 

0 . 

109, 

32. 

-22. 

67. 

20. 

0 . 

109. 

32. 

-37. 

53. 

16. 

0 . 


306. DISTI LLA 
1 03. D I STI LLA 


352. D I ST I LLA 
98. DISTILLA 

319. DISTI LLA 


92. DISTILLA 

322. DISTI'LLA 
91 .DISTILLA 


287. DISTILLA 
176. DISTILLA 


265. DISTILLA 
129. DISTILLA 


FESR P OWER HEAT 
FACTR FACTR 


0 0.19 0.36 0.10 

10 0,13 0.11 0.09 


335. 

10 

0. 1 1 

0.09 

0.09 

322. 

0 

0. 14 

0.34 

0.09 

336. 

10 

0.11 • 

0.09 

0.09 

287. 

0 

0.24 

0.38 

0.10 

308. 

0 

0. 18 

0.22 

0.10 

265. 

0 

0.30 

0.41 

0.11 

304. 

0 

0. 19 

0. 17 

0.10 
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GENERAL ELECTRIC COMPANY 
COGENERATION TECHNOLOGY ALTERNATIVES STUDY 

I&SE PEO ADV DESIGN ENGR REPORT 5,1 

**FUEL ENERGY SAVED BY PROCESS AND ECS** 


INDUSTRY 28242 MW 11.00 PROCESS MILLIONS BTU/HR 23.0 PROCESS TEMP(F) 274. PRODUCT NYL0N-66-FIB HOURS PER YEAR 8760. 

POWER TO HEAT RATIO 1.632 

UTILITY FUEL COAL WASTE FUEL EQV BTU*10**6= 0. HOT WATER BTU*10**6* 0. 


WASTE FUEL COGEN COGEN COGEN COGEN AUX UTIL1T TOTAL SITE NET* FAIL FESR POWER HEAT 






FUEL 

SAVED= 

FUEL 

PROCES 

PROCES 

MW 

PROCES 

FUEL 

nrmmnHi 

TOTAL* 



FACTR 

FACTR 





USED 

NO -NET 

USED 

HEAT 

POWER 

ELECT 

BOILR 

USED 

SITE USED 

UTILIT 









10**6 

10**6 

1 0**6 

10**6 

10**6 


10**6 

1 0**6 

10**6 

10**6 









BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 


BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 





0 

ONOCGN 

NO COG 

0 N 

0. 

0. 

0. 

0. 

0. 

0. 

27. 

117. 

27. RESIDUAL 

144. 

0 

0. 

0.26 

0. 16 

1 

STM 141 

STM-TURB-1 

POWR 

0. 

-61 , 

203. 

137. 

38. 

1 1 . 

-134, 


205. RESIDUAL 

205. 

0 

-0.42 

0,18 

0. 1 1 

1 

STM141 

STM-TURB-1 

HEAT 

0. 

12. 

34. 

23. 

6. 

2. 

0. 

98. 

34. RESIDUAL 

132. 

10 

0.09 

0.05 

0. 17 

1 

STM 141 

STM-TURB-1 

POWR 

0. 

-61 . 

205. 

137. 

38. 

11 . 

-134. 

0. 

205. COAL -FGD 

205. 

0 

-0.42 

0. 18 

0.11 

1 

STM141 

STM-TURB-1 

HEAT 


12. 

34. 

23. 

6. 

2 . 

0, 

98. 

34 . COAL-FGD 

132. 

10 

0.09 

0.05 

0. 17 

1 

STM141 

STM-TURB-1 

POWR 

0. 

-61 . 

205. 

137. 

38. 

11 . 

-134. 

0. 

205 . COAL-AFB 

205. 

0 

-0.42 

0.4 8 

0. 1 1 

1 

STM141 

STM-TURB-1 

HEAT 

0. 

12. 

34. 

23. 

6. 

2. 

0. 

98. 

34 . COAL-AFB 

132. 

10 

0.09 

0.05 

0. 17 

2 

STM088 

STM-TURB-8 

POWR 


-107. 

252. 

176. 

38. 

1 1 . 

-180. 

0. 

252. RES I DUAL 

252. 

0 

-0.74 

0. 15 

0.09 

2 

STM088 

STM-TURB-8 

HEAT 

0. 

10. 

33. 

23. 

5. 

1 . 

0, 

102. 

33. RES I DUAL 

135. 

10 

0.07 

0.04 

0, 17 

2 

STM088 

STM-TURB-8 

POWR 

0. 

-107. 

252. 

176. 

38. 

11 . 

-180. 

0. 

252. COAL-FGD 

252. 

0 

-0.74 

0.15 

0.09 

2 

STM088 

STM-TURB-8 

HEAT 

0. 

10. 

33. 

23, 

5. 

1 . 

0. 

102. 

33. COAL-FGD 

135. 

10 

0.07 

0.04 

0. 17 

1 

2 

STM088 

STM-TURB-8 

POWR 

0. 

-107. 

252. 

176. 

38. 

1 1 . 

-180. 

0. 

252. COAL-AFB 

252. 

0 

-0.74 

0.15 

0.09 

2 

STM088 

STM-TURB-8 

HEAT 

0. 

10. . 

33. 

23. 

5. 

1 . 

0. 

102. 

33. COAL-AFB 

135. 

10 

0.07 

0.04 

0.17 

3 

PFBSTM 

PFB-STMTB- 

POWR 

0. 

-9. 

153. 

92. 

38. 

1 1 . 

-81 , 

0. 

1 53 . COAL-PFB 

153. 

10 

-0.06 

0.24 

0.15 

3 

PFBSTM 

PFB-STMTB- 

HEAT 

0. 

18. 

38. 

23. 

9. 

3. 

0. 

88. 

38 . COAL-PFB 

126. 

10 

0.13 

0.07 

0.18 

4 

T I STMT 

T! -STMTB-1 

POWR 


16. 

129. 

71 . 

38. 

11 . 

-56. 

0. 

129. RESIDUAL 

129. 

10 

0.11 

0.29 

0. 18 

4 

TISTMT 

TI-STMTB-1 

HEAT 

0. 

23. 

42. 

23. 

12. 

4. 

0. 

79. 

4 2. RESIDUAL 

121 . 

10 

0.16 

0.10 

0.19 

4 

T I STMT 

T I -STMTB-1 

POWR 

0. 

16. 

129. 

71 . 

38. 

1 1 . 

-56. 

0. 

129. COAL 

129. 

10 

0,11 

0.29 

0.18 

4 

TISTMT 

TI -STMTB-1 

HEAT 

0. 

23. 

42. 

23. 

12. 

4. 

0. 

79. 

42. COAL 

121 . 

io 

0. 16 

0.10 

0.19 

5 

TIHRSG 

THERMIONIC 

POWR 

0. 

-122. 

267. 

179. 

38. 

11 . 

-184. 

0. 

267. RES I DUAL 

267. 

0 

-0.85 

0. 14 

0.09 

5 

TIHRSG 

THERMIONIC 

HEAT 

0. 

8. 

34. 

23. 

5. 

1 . 

0. 

102. 

34. RES I DUAL 

136. 

10 

0.05 

0.04 

0. 17 

5 

TIHRSG 

THERMIONIC 

POWR 

0. 

-122. 

267. 

179. 

38. 

11 . 

-184. 

• 0. 

267. COAL 

267. 

0 

-0.85 

0. 14 

~ 5T09 

5 

TIHRSG 

THERMIONIC 

HEAT 

0. 

8. 

34. 

23. 

5. 

1 . 

0. 

102. 

34 . COAL 

136. 

10 

0.05 

0.04 

O. 17 

6 

STIRL 

STIRLING-1 

POWR 


6. 

138. 

63. 

38. 

11 . 

-47. 

0 . 

138.DISTILLA 

138. 

0 

0.04 

0.27 

0.17 

6 

STIRL 

STIRLING-1 

HEAT 

0, 

19. 

50. 

23. 

14. 

4. 

0 . 

75. 

50.DISTi.LLA 

125. 

0 

0. 14 

0.11 

0.18 


i 

! 


i 











V 


DATE 06/06/79 GENERAL ELECTRIC COMPANY PAGE 137 

COGENERATION TECHNOLOGY ALTERNATIVES STUDY 

USE PEO ADV DESIGN ENGR REPORT 5 ■ 1 

**FUEL ENERGY SAVED BY PROCESS AND ECS** 

INDUSTRY 28242 MW 11.00 PROCESS MILLIONS BTU/HR 23.0 PROCESS TEMPCF) 274. PRODUCT NYL0N-66-FIB HOURS PER YEAR 8760. 


POWER TO HEAT RATIO 1.632 

UTILITY FUEL COAL WASTE FUEL EQV BTU* 10**6= 0. HOT WATER BTU* 10**6= 0. 






WASTE 

FUEL 

COGEN 

COGEN 

COGEN 

COGEN 

AUX 

UTILIT 

TOTAL SITE 

NET* 

FAIL 

FESR 

POWER HEAT 






FUEL 

SAVED* 

FUEL 

PROCES 

PROCES 

MW 

PROCES 

FUEL 

FUEL FUEL 

TOTAL* 



FACTR 

FACTR 






USED 

NO -NET 

USED 

HEAT 

POWER 

ELECT 

BOILR 

USED 

SITE USED 

UTILIT 










10**6 

1 0**6 

10**6 

10**6 

1 0**6 


10**6 

10**6 

10**6 

10**6 










BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 


BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 






6 

STIRL 

STIRLING-1 

POWR 

0. 

6. 

136. 

63. 

38. 

11 . 

-47. 

0. 

138. RESIDUAL 

136. 

0 

0.04 

0.27 

0.17 


6 

STIRL 

STIRLING-1 

HEAT 

0. 

19. 

50. 

23. 

14. 

4. 

’ 0. 

75. 

50. RES I DUAL 

125. 

0 

0. 14 

0- 1 1 

0.18 


6 

STIRL 

STIRLING-1 

POWR 

0. 

6. 

138. 

63. 

38. 

1 1 . 

-47. 

0. 

1 38 . COAL 

138. 

0 

0.04 

0.27 

0.17 


6 

STIRL 

STIRLING-1 

HEAT 

0. 

19. 

50. 

23. 

14. 

4. 

0. 

75. 

50 . COAL 

125. 

0 

0. 14 

0. 1 1 

0,18 


7 

HEGT85 

HELIUM-GT- 

POWR 

0. 

27. 

1 17. 

29. 

38. 

1 1 . 

-6. 

0. 

117. COAL-AFB 

117. 

10 

0.19 

0.32 

0.20 


7 

HEGT85 

HELIUM-GT- 

HEAT 

0. 

27. 

94. 

23. 

30. 

9. 

0. 

23. 

94 . COAL-AFB 

117, 

10 

0. 19 

0.26 

0.20 


8 

HEGT60 

HELIUM-GT- 

POWR 

0. 

-1 . 

145. 

53. 

38. 

1 1 . 

-35. 

0. 

145. COAL-AFB 

143. 

10 

-0.00 

0.26 

O. 16 


8 

HEGT60 

HELIUM-GT- 

HEAT 

0. 

15. 

63. 

23. 

16. 

5. 

0. 

66. 

63. COAL-AFB 

1,29. 

10 

0.10 

0.13 

0.18 


9 

HEGTOO 

HELIUM-GT- 

POWR 

0. 

-69. 

213. 

109. 

38. 

11 . 

-101 . 

0. 

21 3 . COAL-AFB 

213. 

10 

-0.48 

0.18 

0.11 


9 

HEGTOO 

HELIUM-GT- 

HEAT 

0. 

7. 

45. 

23. 

8. 

2. 

0. 

93. 

45. COAL-AFB 

t38. 

10 

0.05 

0.06 

0. 17 


10 

FCMCCL 

FUEL-CL-MO 

POWR 

0. 

21 . 

123. 

59. 

38. 

1 1 . 

-42. 

0. 

1 23 . COAL 

123. 

10 

0. 14 

0.30 

0.19 


10 

FCMCCL 

FUEL -CL -MO 

HEAT 

0. 

25. 

48. 

23. 

15. 

4. 

0. 

71 . 

48. COAL 

120. 

10 

0.17 

0. 12 

0. 19 


1 1 

FCSTCL 

FUEL-CL-ST 

POWR 

0. 

52. 

93. 

35. 

38. 

1 1 . 

-14. 

0. 

93. COAL 

93. 

10 

0.36 

0.41 

0.25 


1 1 

FCSTCL 

FUEL-CL-ST 

HEAT 

0. 

44. 

62. 

23. 

25. 

7. 

0. 

39. 

62. COAL 

101 . 

10 

0,30 

0.25 

0.23 


12 

I GGTST 

INT-GAS-GT 

POWR 

0. 

23. 

121 . 

49. 

38. 

1 1 . 

-30. 

0. 

1 21 . COAL 

121 . 

10 

0. 16 

0.31 

0. 19 


12 

1 GGTST 

I NT-GAS-GT 

HEAT 

0. 

25. 

57. 

23. 

18. 

5. 

0. 

62. 

57. COAL 

1 19. 

10 

0.17 

0. 15 

0.19 


13 

GTSOAR 

GT-HRSG - 1 0 

POWR 

0. 

15. 

129. 

58. 

38. 

11 . 

-41 . 

0. 

129. RES! DUAL 

129. 

0 

0. 10 

0.29 

0.18 


13 

GTSOAR 

GT-HRSG- 1 0 

HEAT 

0. 

22. 

51 . 

23. 

15. 

4. 

0. 

71 . 

51 .RESIDUAL 

122. 

10 

0. 15 

0. 12 

0. 19 


14 

GTAC08 

GT-HRSG- 08 

POWR 

0. 

5. 

139. 

71 . 

38. 

11 . 

-56. 

0. 

139. RESIDUAL 

139. 

10 

0.04 

0.27 

0. 17 


14 

GTAC08 

GT-HRSG-08 

HEAT 

0. 

20. 

45. 

23. 

12. 

4. 

0. 

79. 

45. RESIDUAL 

124. 

10 

0. 14 

0.10 

0. 18 

! 

15 

GTAC12 

GT-HRSG- 12 

POWR 

0. 

21 . 

123. 

58. 

38. 

11 . 

-41 . 

0. 

123. RES! DUAL 

123. 

10 

0. 15 

0.31 

0. 19 

8 

15 

GTAC12 

GT-HRSG-12 

HEAT 

0. 

25. 

49. 

23. 

15. 

4. 

0. 

71 . 

49. RESIDUAL 

120. 

10 

0. 17 

0.12 

0.19 

| 

16 

GTAC16 

GT-HRSG- 16 

POWR 

0. 

28. 

1 16. 

52. 

38. 

11 . 

-34. 

0. 

116. RESIDUAL. 

116. 

10 

0,20 

0.32 

0.20 


16 

GTAC16 

GT-HRSG-16 

HEAT 

0. 

28. 

52. 

23. 

17. 

5. 

0. 

65. 

52. RESIDUAL 

1 17. 

10 

0. 19 

0. 14 

0.20 


17 

GTWC16 

GT-HRSG- 16 

POWR 

0. 

25. 

119. 

48. 

38. 

11 . 

-30. 

0. 

1 19. RESIDUAL 

119. 

10 

0.17 

0.32 

0.19 


17 

GTWC16 

GT-HRSG-16 

HEAT 

0. 

26. 

57. 

23. 

18. 

5. 

0. 

61 . 

57. RESIDUAL 

118. 

10 

0.18 

0.15 

0. 19 










HONEYWELL PAGE PRINTING 5Y STEM— Pt 185-02 


DATE 06/06/79 
t&SE PEG ADV DESIGN ENGR 


GENERAL ELECTRIC COMPANY 
COGENERATION TECHNOLOGY ALTERNATIVES STUDY 
REPORT 5. 1 


**FUEL ENERGY SAVED BY PROCESS AND ECS** 


PAGE 1 38 


INDUSTRY 28242 MW 11.00 PROCESS MILLIONS BTU/HR 23.0 PROCESS TEMP(F) 274. PRODUCT NYLON-66-FIB HOURS PER YEAR 8760. 


POWER TO HEAT RATIO 1.632 

UTILITY FUEL COAL WASTE FUEL EQV BTU*10**6= 0. HOT WATER BTU*10**6= 0. 


WASTE FUEL COGEN 


FUEL SAVED= FUEL 
USED NO-NET USED 
10**6 10**6 10**6 


COGEN COQEN COGEN 


PROCES PROCES MW 
HEAT POWER ELECT 
10**6 10**6 


BTU/HR BTU/HR BTU/HR BTU/HR BTU/HR 


AUX UT1 LIT TOTAL 


PROCES FUEL FUEL 
BOILR USED SITE 
10**6 10**6 10**6 
BTU/HR BTU/HR BTU/HR 


HOT WATER BTU* 10**6= 
E NET= FAIL 


TOTAL* 


3 UTILIT 
10**6 
BTU/HR 


FESR POWER HEAT 


FACTR FACTR 


18 CC1626 3TST-1 6/26 POWR 
18 CC1626 GTST- 16/26 HEAT 


19 CC1622 GTST- 16/22 POWR 

19 CC1622 GTST- 16/22 HEAT 

20 CC1222 GTST- 12/22 POWR 


20 CC1222 GTST- 12/22 HEAT 

21 CC0822 GTST-08/22 POWR 
21 CC0822 GTST-08/22 HEAT 


22 STIG15 STIG-15-16 POWR 
22 STIG15 STIG-15-16 HEAT 


23 STIG10 STIG-10-16 POWR 

23 STIG10 STIG-10-16 HEAT 

24 STIG1S STIG-1S-1S POWR 


24 STIG1S STIG-1S- 1 6 HEAT 

25 DEADV3 DIESEL -ADV POWR 
25 DEADV3 D! ESEL-ADV HEAT 


26 DEADV2 D I ESEL-ADV POWR 
26 DEADV2 D l ESEL-ADV HEAT 


27 DEADV1 D I ESEL-ADV POWR 

27 DEADV1 DI ESEL-ADV HEAT 

28 DEHTPM ADV-DI ESEL POWR 


28 DEHTPM ADV-DI ESEL HEAT 

29 DESOA3 DIESEL-SOA POWR 
29 DES0A3 DIESEL-SOA HEAT 


.RESIDUAL 

.RESIDUAL 

RESIDUAL 

.RESIDUAL 

■RESIDUAL 

.RESIDUAL 


10 0.34 0.40 0.24 

10 0.32 0.32 0.23 

TO 6734 0739 0.24 

10 0.30 0.28 0.23 

10 0.34 0.39 0. 24 

lO 0.30 0.28 0.23 


100. 

38. 

38. 

11 . 

-18. 

0 . 

100. RESIDUAL 

100. 

10 

0.31 

0.37 

0.23 

60. 

23. 

23. 

7. 

0 . 

47 . 

60. RESIDUAL 

107. 

10 

0.26 

0.21 

0.21 

99. 

1 . 

38. 

11 . 

26. 

0. 

124. RESIDUAL 

124. 

10 

0. 14 

0.30 

0. 19 

769. 

23. 

674. 

198. 

0 . 

-1989. 

1769. RESIDUAL 

-220. 

O 

0. 17 

0.38 

0.01 



.RESIDUAL 

.RESIDUAL 

.RESIDUAL 



1. 32. 

109. 

23. 

37. 

11 . 


1. 43. 

101 . 

25. 

38. 

11 , 

“ i 

1. 42. 

94. 

23. 

35, 

10. 

< 

1. 43. 

101 . 

26. 

38. . 

11 . 


1. 41 . 

91 . 

23. 

34. 

10. 

« 


10 

0.20 

0.33 

0.20 

10 

0.22 

0.36 

0.13 

10 

0.22 

0.34 

0,21 


- 

3. 

109. RESIDUAL 

112. 

10 

0.22 

0.33 

0.21 

. 

0 . 

101 .RESIDUAL 

101 . 

0 

0.30 

0.37 

0.23 

. 

8. 

94. RESIDUAL 

102. 

0 

0.29 

0.34 

0.22 


0 . 

101 .RESIDUAL 

101 . 

1 

0.30 

0.37 

0.23 

* 

12. 

91 .RESIDUAL 

103. 

1 

0.29 

0.33 

0.22 


.RESIDUAL 

■RESIDUAL 

.RESIDUAL 




1 0.30 

1 0.25 

0 0.27 





DIESEL-SOA POWR 

1 

39. 

104. 

22. 

38. 

11, 

1 . 


DIESEL-SOA HEAT 

1 

41 . 

110 . 

23. 

40. 

12. 

0 . 

“ 



105. RESIDUAL 

105. 

0 

0.27 

0.36 

0.22 

• 

1 10. RESIDUAL 

103. 

0 

0.27 

0.36 

0.21 
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DATE 06/06/79 GENERAL ELECTRIC COMPANY PAGE 139 

COGENERATION TECHNOLOGY ALTERNATIVES STUDY 

I&SE PEO ADV DESIGN ENGR REPORT 5. 5 

**FUEL ENERGY SAVED BY PROCESS AND ECS** 

INDUSTRY 28242 MW 11.00 PROCESS MILLIONS BTU/HR 23.0 PROCESS TEMP(F) 274. PRODUCT NYL0N-66-FIB HOURS PER YEAR 8760. 

POWER TO HEAT RATIO 1.632 

UTILITY FUEL COAL WASTE FUEL EQV BTU*10**6= 0. HOT WATER BTU*10**6= O. 


WASTE FUEL COGEN COGEN COGEN COGEN AUX UTILIT TOTAL SITE NET* F AIL FESR POWER HEAT 

PI ICC C ft'/cn- Cl Id DDflOTC oonoro ui I r.nnir'F-o r-i ir i r-. 7r-i r-t n : n.~ - ' 






FUEL 

SAVED* 

FUEL 

PROCES 

PROCES 

MW 

PROCES 

FUEL 

FUEL FUEL 

TOTAL* 



FACTR 

FACTR 





USED 

NO -NET 

USED 

HEAT 

POWER 

ELECT 

BOILR 

USED 

SITE USED 

UTILIT 









10**6 

10**6 

10x*6 

10**6 

10**6 


1 0**6 

1 0**6 

10**6 

10**6 









BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 


BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 





30 

DES0A2 

DIESEL-SOA 

POWR 

0. 

40. 

104. 

23. 

38. 

1 1 . 

0. 

0. 

1 04 . DISTI LLA 

104. 

1 

0.28 

0.36 

0.22 

30 

DES0A2 

DIESEL-SOA 

HEAT 

0. 

40. 

105. 

23. 

38. 

1 1 . 

0. 

-1 . 

105. D1STILLA 

104. 

1 

0.28 

0.36 

0.22 

30 

DES0A2 

DIESEL-SOA 

POWR 

0. 

40. 

104. 

23. 

38. 

1 1 . 

0. 

0. 

104. RESIDUAL 

104. 

1 

0.28 

0.36 

0.22 

30 

DESOA2 

DIESEL-SOA 

HEAT 

0. 

40. 

105. 

23. 

38. 

11 . 

0. 

-1 . 

105. RESIDUAL 

104. 

1 

0.28 

0.36 

0.22 

31 

DESOA1 

DIESEL-SOA 

POWR 

0. 

40. 

104. 

42. 

38. 

11 . 

-22. 

0. 

104. DISTI LLA 

104. 

1 

0.28 

0.36 

0.22 

31 

DESOA1 

DIESEL-SOA 

HEAT 

0. 

34. 

57. 

23. 

21 . 

6.. 

0. 

53. 

57. Cl ST ILL A 

110. 

1 

0.24 

0.19 

0.21 

31 

DESOA1 

DIESEL-SOA 

POWR 

0. 

40. 

104. 

42. 

38. 

11 . 

-22. 

0. 

104. RES .'DUAL 

104. 

1 

0.20 

0.36 

0.22 

31 

DESOA1 

DIESEL-SOA 

HEAT 

0. 

34. 

57. 

23. 

21 . 

6. 

0. 

53. 

57. RESIDUAL 

1 10. 

1 

0.24 

0.19 

0.21 

32 

GTSOAD 

GT-HRSG- 1 0 

POWR 

0. 

16. 

129. 

61 . 

38. 

1 1 . 

-44. 

0. 

1 29. DISTI LLA 

129. 

10 

0.11 

0.29 

0.18 

32 

GTSOAD 

' GT-HRSG- 1 0 

HEAT 


23. 

49. 

23. 

14. 

4. 

0. 

73. 

49. D I ST 1 LLA 

122. 

10 

0. 16 

0.12 

0. 19 

33 

GTRA08 

GT-85RE-08 

POWR 

0. 

39. 

105. 

39. 

38. 

1 1 . 

-19. 

0. 

1 05. DI ST I LLA 

injl 


0.27 

0.36 

0.22 

33 

GTRA08 

GT-85RE-08 

HEAT 

0. 

34. 

62. 

23. 

22. 

7. 

0. 

48. 

62. DISTI LLA 



0.24 

0.20 

0.21 

34 

GTRA12 

GT-85RE- 1 2 

POWR 

0. 

40. 

105. 

39. 

38. 

11 . 

-19. 

0. 

1 05. DISTI LLA 



0.27 

0.36 

0.22 

34 

GTRA12 

GT-65RE-12 

HEAT 

0. 

34. 

61 . 

23. 

22. 

6. 

0. 

49. 

61 .DISTI LLA 



0.24 

0.20 

0.21 

35 

GTRA16 

GT-85RE- 1 6 

POWR 

0. 

37. 

. 108. 

• 42. 

38. 

1 1 . 

-22. 

0. 

1 08. DISTI LLA 

108. 

io 

0.25 

0.35 

0.21 

35 

GTRA16 

GT-85RE-16 

HEAT 

0. 

32. 

59. 

23. 

21 . 

6. 

0. 

53. 

59.D1STILLA 

112. 

10 

0.22 

0.18 

0.21 

36 

GTR208 

GT-60RE-08 

POWR 

0. 

27. 

117. 

50. 

38. 

1 1 . 

-31 . 

0. 

1 17. DISTI LLA 

117. 

10 

0.19 

0.32 

0.20 

36 

GTR208 

GT-60RE-08 

HEAT 


27. 

54. 

23. 

17. 

5. 

0. 

83. 

54. DISTI LLA 

117. , 

10 

0. 19 

* 0. 15 

0.20 

3/ 

GTR212 

GT-60RE- 1 2 

POWR 

0. 

31 . 

114. 

46. 

38. 

1 1 . 

-27. 

0. 

1 14 . DISTI LLA 

114. 

10 

0.21 

0.33 

0.20 

37 

GTR212 

GT-60RE- 1 2 

HEAT 

C. 

29. 

57. 

23. 

19. 

5. 

0. 

59. 

57. DISTI LLA 

1 16. 

10 

0.20 

0.16 

0.20 

38 

GTR216 

GT-60RE- 1 6 

POWR 


33. 

Ill . 

45. 

38. 

1 1 . 

-26. 

0. 

1 1 1 .DISTILLA 

111. 

10 

0.23 

0.34 

0.21 

38 

GTR216 

GT-60RE- 1 6 

HEAT 

0. 

30. 

57. 

23. 

19. 

6. 

0. 

38. 

57. DISTI LLA 

1 14. 

10 

0.21 

0.17 

0.20 

39 

GTRW08 

GT-65RE-08 

POWR 

0. 

37. 

107. 

32. 

38. 

1 1 . 

-11 . 

0. 

1 07, DISTILLA 

107. 

10 

0.26 

0,35 

0.22 

39 

GTRW08 

GT-85RE-08 

HEAT 

0. 

34. 

76. 

23. 

27. 

6 . 

0. 

34. 

76. DISTILLA 

110. 

10 

0.24 

0,24 

0.21 

40 

GTRW12 

GT-85RE- 1 2 

POWR 

0. 

41 . 

103. 

31 . 

38. 

11 . 

-10. 

0. 

103. DISTILLA 

103. 

10 

0.29 

0.36 

0.22 

40 

GTRW12 

GT-85RE- 1 2 

HEAT 

0. 

37. 

76. 

23. 

27. 

0 . 

0. 

31 . 

76. DISTI LLA 

107. 

10 

0.26 

0.26 

0.22 












HONEYWELL PAGE PRINTING SYSTEM— Pit 88-02 


r 


\ 

s 


DATE 06/06/79 GENERAL ELECTRIC COMPANY PAGE 140 

COGENERATION TECHNOLOGY ALTERNATIVES STUDY 

ISSE PEO ADV DESIGN ENGR REPORT 5. 1 

„*p UEL ENERGY SAVED BY PROCESS AND ECS** 

INDUSTRY 28242 MW 11.00 PROCESS MILLIONS BTU/HR 23.0 PROCESS TEMPI F) 274. PRODUCT NYLON-66-F1B HOURS PER YEAR 8760. 

POWER TO HEAT RATIO 1.632 “ 

UTILITY FUEL COAL WASTE FUEL EQV BTU*1C**6= * O. HOT WATER BTU*10**6= 0 


WASTE FUEL COGEN COGEN COGEN COGEN AUX UTILIT TOTAL SITE NET* FAIL FESR POWER HEAT 






FUEL 

USED 

10**6 

BTU/HR 

SAVED= 

NO-NET 

10**6 

BTU/HR 

FUEL 

USED 

10**6 

BTU/HR 

PROCES 

HEAT 

10**6 

BTU/HR 

PROCES 

POWER 

10**6 

BTU/HR 

MW 

ELECT 

PROCES 

BOILR 

10**6 

BTU/HR 

FUEL 

USED 

10**6 

BTU/HR 

FUEL FUEL 

SITE USED 

10**6 
BTU/HR 

TOTAL* 

UTILIT 

10**6 

BTU/HR 



FACTR 

FACTR “ 

41 

GTRW1 6 

GT-85RE-16 

POWR 

0 . 

39. 

105. 

33. 

38. 

11 . 

-12. 

0 . 

105.DISTILLA 

105. 

10 

0.27 

0.36 

0.22 

41 

GTRW16 

GT-85RE-16 

HEAT 

0 . 

35. 

72. 

23. 

26. 

8. 

0 . 

37. 

72. DISTILLA 

109. 

10 

0.25 

0.24 

0.21 

42 

GTR308 

GT-60RE-08 

POWR 

0 . 

23. 

121 . 

43. 

38. 

11 . 

-23. 

0 . 

121 .DISTILLA 

121 . 

10 

0. 16 

0.31 

0. 19 

42 

GTR308 

GT-60RE-08 

HEAT 

0 . 

25. 

65. 

23. 

20. 

6. 

0 . 

54. 

65. DISTILLA 

1 19. 

10 

0.17 

0. 17 

0. 19 

43 

GTR312 

GT-60RE-12 

POWR 

0 . 

35. 

110 . 

38. 

38. 

11 . 

-17. 

0 . 

1 10. DISTILLA 

110. 

10 

0.24 

0.34 

0.21 

43 

GTR312 

GT-60RE-1 2 

HEAT 

0 . 

32. 

67. 

23. 

23. 

7. 

0 . 

46. 

67. DISTILLA 

113. 

10 

0,22 

0.20 

0.20 

44 

©TR316 

GT-60RE- 1 6 

POWR 

0 . 

34. 

111 . 

38. 

38. 

1 1 . 

-18. 

0 . 

111 .DISTILLA 

111 . 

10 

0.23 

0.34 

0.21 

44 

GTR316 

GT-60RE-16 

HEAT 

0 . 

31 . 

67. 

23. 

23. 

7. 

0 . 

47. 

67. DISTILLA 

113. 

10 

0.21 

0.20 

0.20 

45 

FCPADS 

FUEL-CL-PH 

POWR 

0 . 

38. 

99. 

17. 

38. 

11 . 

7. 

0 . 

106. DISTILLA 

106. 

0 

0.27 

0.35 

0.22 

45 

FCPADS 

FUEL-CL-PH 

HEAT 

0 . 

52. 

135. 

23. 

51 . 

15. 

0 . 

-43. 

135. DISTILLA 

92. 

0 

0.28 

0.38 

0, 17 

46 

FCMCDS 

FUEL-CL-MO 

POWR 

0 . 

51 . 

91 . 

21 . 

38. 

11. 

2. 

0 . 

93. DISTILLA 

93. 

0 

0.35 

0.40 

0.25 

46 

FCMCDS 

FUEL -CL -MO 

HEAT 

0 . 

55. 

99. 

23. 

41 . 

12. 

0 . 

-10. 

99. DISTILLA 

89. 

0 

0.36 

0.41 

0.23 

. . a* 


It 


! 


HONEYWELL PAGE PRINTING SYSTEM- P11S8-02 



DATE 06/06/79 GENERAL ELECTRIC COMPANY PAGE 141 

COGENERATION TECHNOLOGY ALTERNATIVES STUDY 

I&SE PEO ADV DESIGN ENGR REPORT 5. 1 

**FUEL ENERGY SAVED BY PROCESS AND ECS** 

INDUSTRY 28651 MW 4.40 PROCESS MILLIONS BTU/HR 510.0 PROCESS TEMP C F ) 320. PRODUCT STYRENE-MONO HOURS PER YEAR 7900. 


POWER TO HEAT RATIO 0.029 

UTILITY FUEL COAL WASTE FUEL EQV BTU*V0**6= 235. HOT WATER BTU*10**6= 0. 






WASTE 

FUEL 

COGEN 

COGEN 

COGEN 

COGEN 

AUX 

UTILIT 

TOTAL SITE 

NET* 

FAIL 

FESR 

POWER 

HEAT 






FUEL 

SAVED* 

FUEL 

PROCES 

PROCES 

MW 

PROCES 

FUEL 

FUEL FUEL 

TOTAL* 



FACTR FACTR 






USED 

MO -NET 

USED 

HEAT 

POWER 

ELECT 

BO I LR 

USED 

SITE USED 

UTILIT 










1 0**6 

10**6 

10**6 

10**6 

10**6 


10**6 

10**6 

10**6 

10**6 










BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 


BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 






0 

ONOCGN 

NO COG 

0 N 

235. 

0. 

0. 

0. 

0. 

0. 

600. 

47. 

600 . COAL-FGD 

647. 

0 

0. 

0.02 

0.79 


1 

STM141 

STM-TURB- 1 

POWR 

235. 

29. 

90. 

62. 

15. 

4. 

527. 

0. 

613. RESIDUAL 

618, 

10 

0.07 

0.02 

0.83 


1 

STM 141 

STM-TURB-1 

HEAT 

235. 

242. 

746. 

510. 

124. 

36. 

0. 

-341 . 

746. RESIDUAL 

405. 

0 

0.32 

0. 17 

0.68 


1 

STM141 

STM-TURB- 1 

POWR 

235. 

29. 

90. 

62. 

15. 

4. 

527. 

0. 

61 8. COAL-FGD 

618, 

10 

0.07 

0.02 

0.83 


1 

STM141 

STM-TURB-1 

HEAT 

235. 

242. 

746. 

510. 

124. 

36. 

0. 

-341 , 

746. COAL-FGD 

405. 

0 

0.32 

0. 17 

0.68 


1 

STM 141 

STM-TURB-1 

POWR 

235. 

29. 

90. 

62. 

15. 

4. 

527. 

0. 

618. COAL-AFB 

618. 

io 

0,07 

0.02 

0.83 

If 

1 

STM141 

STM-TURB-1 

HEAT 

235. 

242. 

746. 

510. 

124. 

36. 

0. 

-341 . 

746. COAL-AFB 

405. 

0 

0.32 

0. 17 

0.68 

1 

2 

STM088 

STM-TURB-8 

POWR 

235. 

29. 

113. 

81 . 

15. 

4. 

504, 

0. 

61 8. RESIDUAL 

618. 

10 

0.07 

0,02 

0.83 


2 

STM008 

STM-TURB -8 

HEAT 

233. 

183. 

71 1 . 

510. 

94. 

28. 

0. 

-247. 

711 .RESIDUAL 

464. 

0 

0,28 

0.13 

0.72 


2 

STM088 

STM-TURB-8 

POWR 

235. 

29. 

113. 

81 . 

15. 

4 . 

504. 

0. 

61 8. COAL-FGD 

618. 

10 

0.07 

0.02 

0.83 


2 

STM088 

STM-TURB-8 

HEAT 

235. 

183. 

71 1 . 

510. 

94. 

28. 

0. 

-247. 

71 1 .COAL-FGD 

464. 

0 

0.28 

0. 13 

0.72 


2 

STM088 

STM-TURB-8 

POWR 

235. 

29. 

113. 

81. 

15. 

4. 

504. 

0. 

618, COAL-AFB 

618, 

10 

0.07 

0.02 

0.83 


.2 

STM088 

STM-TURB-8 

HEAT 

235. 

183. 

71 1 . 

510. 

94. 

28. 

0. 

-247. 

711 .COAL-AFB 

464. 

0 

0.28 

0. 13 

0.72 


3 

PFBSTM 

PFB-STMTB- 

POWR 

235. 

29. 

65. 

40. 

15. 

4. 

553. 

0. 

6 s 8. COAL-PFB 

618. 

10 

0.07 

0,32 

0.63 


3 

PFBSTM 

PFB-STMTB- 

HEAT 

235. 

367. 

831 . 

510. 

19! . 

56. 

0. 

-551 . 

831 .COAL-PFB 

280. 

0 

0.36 

0.23 

0,6! 


4 

T I STMT 

TI -STMTB-1 

POWR 

235. 

29. 

54. 

30. 

15. 

4. 

564. 

0. 

61 8. RES I DUAL 

61 

to 

0.0? 

0.02 

0.83 


4 

T I STMT 

Tl-STMTB-1 

HEAT 

235. 

293. 

549. 

310. 

153. 

45. 

235. 

-430. 

784. RES I DUAL 

354. 

0 

0.35 

0. 19 

0.65 


4 

T I STMT 

TI -STMTB- 1 

POWR 

235. 

29. 

54. 

30. 

15. 

4. 

564, 

0. 

618. COAL 

618. 

IO 

0.07 

0.02 

0.83 


4 

T I STMT 

TI -STMTB-1 

HEAT 

235. 

482. 

903. 

510. 

251 . 

74. 

0. 

-738. 

903. COAL 

165. 

0 

0.42 

0.28 

0.56 


5 

TIHRSG 

THERMIONIC 

POWR 

235. 

23. 

107. 

70. 

15. 

4. 

517. 

0. 

624, RESIDUAL 

624. 

0 

0.06 

0.02 

0.82 


5 

TIHRSG 

THERMIONIC 

HEAT 

235. 

102. 

470. 

310. 

66. 

19. 

2.5. 

-160. 

705. RESIDUAL 

545, 

Q 

0.18 

0.09 

0.72 


5 

TIHRSG 

THERMIONIC 

POWR 

235. 

23. 

107. 

70. 

15. 

4. 

517. 

0. 

624 . COAL 

624. 

0 

0.06 

0.02 

0.62 

1 

5 

TIHRSG 

THERMIONIC 

HEAT 

235. 

167. 

772. 

510. 

109. 

32. 

0. 

-293. 

772. COAL 

480. 

0 

0.24 

0.14 

0.66 

I 

V 

6 

STIRL 

STIRLING-1 

POWR 

235. 

21.. 

57. 

27. 

15. 

4. 

569. 

0. 

626. DISTILLA 

626. 

0 

0.05 

0.02 

0.81 


6 

STIRL 

STIRLING-1 

HEAT 

235. 

245. 

664. 

310. 

174. 

51 . 

235. 

-498. 

900. DISTI LLA 

402. 

0 

0.27 

0. 19 

0.57 

i 




HONEYWELL PAGE PRINTING SYSTEM- Pt1«g-02 


( 



DATE 06/06/79 GENERAL ELECTRIC COMPANY PAGE 142 

COGENERATION TECHNOLOGY ALTERNATIVES STUDY 

I&SE PEO ADV DESIGN ENGR REPORT 5. 1 

**FUEL ENERGY SAVED BY PROCESS AND ECS** 

INDUSTRY 28651 MW 4.40 PROCESS MILLIONS BTU/HR 510.0 PROCESS TEMPI F) 320. PRODUCT STYRENE-MONO HOURS PER YEAR 7900. 


POWER TO HEAT RATIO 0.029 

UTILITY FUEL COAL WASTE FUEL EQV BTU*10**6= 235. HOT WATER BTU*10**F= 0. 






WASTE 

FUEL 

COGEN 

COGEN 

COGEN 

COGEN 

AUX 

UTILIT 

TOTAL SITE 

NET* 

FAIL 

; SR 

POWER FEAT 





FUEL 
USED 
1 0**6 
BTU/HR 

SAVED= 
NO -NET 
10**6 
BTU/HR 

FUEL 
USED 
1 0**6 
BTU/HR 

PROCES 

HEAT 

10**6 

BTU/HR 

PROCES 

POWER 

10**6 

BTU/HR 

MW 

ELECT 

PROCES 

BOILR 

10**6 

BTU/HR 

FUEL 

USED 

10**6 

BTU/HR 

FUEL FUEL 

SITE USED 
10**6 
BTU/HR 

TOTAL* 

UTILIT 

10**6 

BTU/HR 



FACTR 

FACTR 

6 

STIRL 

STIRLING-1 

POWR 

235. 

21 . 

57. 

27. 

15. 

4. 

569. 

0. 

626. RESIDUAL 

626. 

C 

0.05 

0.02 

0.81 

6 

STIRL 

STIRLING-1 

HEAT 

235. 

245. 

664. 

310. 

174. 

51 . 

235. 

-498. 

900. RESIDUAL 

402. 

0 

0.27 

0.19 

0.57 

6 

STIRL 

STIRLING- 1 

POWR 

235. 

21 . 

57. 

27. 

15. 

4. 

569. 

0. 

626. COAL 

S26. 

0 

o.m 

- 0T02 

~ 0. 81 

6 

STIRL 

STIRLING-1 

HEAT 

235. 

403. 

1093. 

510. 

287. 

84. 

0. 

-850. 

’093. COAL 

244. 

0 

O.'.f. 

0.26 

0.47 

7 

HEGT85 

HELIUM-GT- 

POWR 

235. 

10. 

47. 

9. 

15. 

4. 

590. 

0. 

637. COAL-AFB 

637. 

10 

0.03 

0.02 

0.80 

7 

HEGT85 

HELIUM-GT- 

HEAT 

235. 

609. 

2762. 

510. 

887. 

260. 

0. 

-2724. 

2762 . COAL-AFB 

38. 

0 

0.19 

0.32' 

0.18 

6 

HEGT60 

HELIUM-GT- 

POWR 

235. 

12. 

58. 

19. 

15. 

4. 

677. 

0. 

635. COAL-AFB 

635. 

10 

0.03 

0.02 

0.80 

8 

HEGT60 

HELIUM-GT- 

HEAT 

235. 

306. 

1540. 

510. 

399. 

117. 

0. 

-1200. 

1540. COAL-AFB 

341 . 

0 

0.19 

0.26 

0. 33 

9 

HEGTOO 

HELIUM-GT- 

POWR 

235. 

12. 

85. 

43. 

15. 

4. 

550. 

0. 

635. COAL-AFB 

635. 

10 

0.03 

0.02 

0.80 

9 

HEGTOO 

HELIUM-GT- 

HEAT 

235. 

141 . 

1021 . 

510. 

180. 

53. 

0. 

-514. 

1 021 . COAL-AFB 

506. 

0 

0. 15 

0. 18 

0.50 

10 

FCMCCL 

FUEL -CL -MO 

POWR 

0. 

25. 

49. 

23. 

15. 

4. 

572. 

0. 

622. COAL 

622. 

10 

-0.51 

0.02 

’6.82 

10 

FCMCCL 

FUEL-CL-MO 

HEAT 

0. 

546. 

1075. 

510. 

327. 

96. 

0. 

-975. 

1075. COAL 

101 . 

10 

0.22 

0.30 

0.47 

11 

FCSTCL 

FUEL-CL-ST 

POWR 

0. 

26. 

38. 

14. 

15. 

4. 

583. 

0. 

621 . COAL 

621 . 

10 

-0.51 

0.02 

0.82 

1 1 

FCSTCL 

FUEL-CL-ST 

HEAT 

0. 

918. 

1332. 

510. 

528. 

155. 

0. 

-1604. 

1332. COAL 

-271 . 

0 

0.34 

0.40 


12 

IGGTST 

I NT-GAS-GT 

POWR 

0. 

21 . 

50. 

21 . 

15. 

4. 

576. 

0. 

626. COAL 

626. 

10 

-0.52 

0 02 


12 

IGGTST 

INT-GAS-GT 

HEAT 

0. 

521 . 

1242. 

510. 

372. 

109. 

0. 

-1 1 16. 

1242. COAL 

126. 

0 

0. 19 

0.30 


13 

GTSOAR 

GT-HRSG- 1 0 

POWR 

235. 

22. 

52. 

23. 

15. 

4. 

573. 

0. 

625. RESIDUAL 

625. 

10 

0.05 

0,02 

0.82 

13 

GTSOAR 

GT-HRSG-10 

HEAT 

235. 

298. 

709. 

310. 

206. 

60. 

235. 

-596. 

944. RES I DUAL 

349. 

0 

0.30 

0.22 

0.54 

14 

GTAC08 

GT-HRSG-08 

POWR 

235. 

25. 

56. 

29. 

15. 

4. 

566. 

0. 

622. RESIDUAL 

622. 

10 

0.06 

0.02 

0.82 

14 

GTAC08 

GT-HRSG-08 

HEAT 

235. 

270. 

605. 

310. 

163. 

4fc>. 

235. 

-463. 

840. RESIDUAL 

377. 

0 

0.31 

0.19 

0.61 

15 

GTAC12 

GT-HRSG- 12 

POWR 

235. 

25. 

49. 

23. 

15. 

4. 

573. 

0. 

622. RESIDUAL 

622. 

10 

0.06 

0.02 

0.82 

15 

GTAC12 

GT-HRSG- 12 

HEAT 

235. 

334. 

664. 

310. 

203. 

59. 

235. 

-586. 

900. RESIDUAL 

313. 

0 

0.33 

0.23 

0.5? 

16 

GTAC1 6 

GT-HRSG- 16 

POWR 

235. 

24. 

46. 

20. 

15. 

4. 

576. 

0. 

623. RES I DUAL 

623. 

10 

0.06 

0,02 

0.82 

16 

GTAC16 

GT-HRSG- 16 

HEAT 

235. 

371 . 

707. 

310. 

228. 

67. 

235. 

-667. 

942. RES I DUAL 

276. 

0 

0.34 

0.24 

JO. 54 

17 

GTWC1 6 

GT-HRSG- 16 

POWR 

235. 

22. 

48. 

19. 

15. 

4. 

577. 

0. 

625. RESIDUAL 

625. 

io 

0.05 

0.02 

0.82 

17 

GTWC16 

GT-HRSG- 16 

HEAT 

235. 

353. 

767. 

310. 

242. 

71 . 

235. 

-708. 

1002. RESIDUAL 

294. 

0 

0.32 

0.24 

0.51 








HONEYWELL PACE PRINTING SYSTEM- PM 89-02 


f 
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I 

% 

DATE 06/06/79 GENERAL ELECTRIC COMPANY PAGE 143 1 

COGENERATION TECHNOLOGY ALTERNATIVES STUDY 

I &SE PEO ADV DESIGN ENGR , REPORT 5. 1 

**FUEL ENERGY SAVED BY PROCESS AND ECS** 

INDUSTRY 28651 MW 4.40 PROCESS MILLIONS BTU/HR 510.0 PROCESS TEMP(F) 320. PRODUCT STYRENE-MONO HOURS PER YEAR 7900. 


POWER TO HEAT RATIO 0.029 

UTILITY FUEL COAL WASTE FUEL EQV BTU*10**6= 235. HOT WATER BTU*10**6= O. 






WASTE 

FUEL 

COGEN 

COGEN 

COGEN 

COGEN 

AUX 

UT1L1T 

TOTAL SITE 

NET* 

FAIL 

FESR 

POWER HEAT 






FUEL 

USED 

10**6 

BTU/HR 

S„VED= 
NC NET 
"0**6 
BTU/HR 

FUEL 

USED 

10**6 

BTU/HR 

PROCES 

HEAT 

10**6 

BTU/HR 

PROCES 

POWER 

10**6 

BTU/HR 

MW 

ELECT 

PROCES 

B01LR 

10**6 

BTU/HR 

FUEL 

USED 

10**6 

BTU/HR 

FUEL FUEL 

SITE USED 

10**8 
BTU/HR 

TOTAL* 

UTILIT 

10**6 

BTU/HR 



FACTR 

FACTR 


16 

CC1626 

GTST- 1 6/26 

POWR 

235. 

22. 

39. 

12. 

15. 

4. 

586. 

0 . 

625. RESIDUAL 

625. 

10 

0.05 

0.02 

0.62 


18 

CGI 626 

GTST- 16/26 

HEAT 

235. 

585. 

1035. 

310. 

402. 

118. 

235. 

-1209. 

1271 .RESIDUAL 

61 . 

0 

0.36 

0.32 

0.40 


19 

CGI 622 

GTST- 16/22 

POWR 

235. 

23. 

39. 

13. 

15. 

4. 

585. 

0 . 

624.. ''ESI DUAL 

624. 

10 

0.06 

0.02 

“6 , 62 


19 

CC1622 

GTST- 16/22 

HEAT 

235. 

553. 

944. 

310. 

362. 

106. 

235. 

-1085. 

1 179. RES I DUAL 

94. 

0 

0.37 

0.31 

0.43 


20 

CC1222 

GTST- 12/22 

POWR 

235. 

23. 

39. 

13. 

15. 

4. 

585. 

0 . 

624. RES I DUAL 

624. 

10 

0.06 

0.02 

0.82 


20 

CC1222 

GTST- 12/22 

HEAT 

235. 

556. 

936. 

310. 

361 . 

106. 

235. 

-1081 . 

1172. RESIDUAL 

91 . 

0 

0.37 

0.31 

0.44 

21 

CC0822 

GTST-08/22 

POWR 

235. 

25. 

41 . 

16. 

15. 

4. 

581. 

0 . 

622. RESIDUAL 

622. 

10 

0.06 

0.02 

0.82 


21 

CC0822 

GTST-08/22 

HEAT 

235. 

477. 

791. 

310. 

289. 

85. 

235. 

-856. 

1027. RESIDUAL 

170. 

0 

0.36 

0.28 

0.50 


22 

STIG15 

STIG-15-16 

POWR 

235. 

8. 

39. 

1 . 

15. 

4. 

599. 

O. 

639. RESIDUAL 

639. 

10 

0.02 

0,02 

0.80 


22 

STIG15 

STIG-15- 1 6 

HEAT 

235. 

4910. 

23846. 

310. 

9085. 

2663. 

235. 

-28345. 

24081 .RESIDUAL 

-4263. 

O 

0.17 

0.38 

0.02 


23 

STIG10 

STIG-10-16 

POWR 

235. 

12. 

42. 

6. 

15. 

4. 

593. 

0 . 

635. RESIDUAL 

635. 

10 

0.03 

0.02 

0.80 


23 

STIG10 

STIG- 10-16 

HEAT 

235. 

651 . 

2340. 

310. 

840. 

246. 

235. 

-2579. 

2575. RESIDUAL 

-4. 

0 

0.22 

0.33 

0.20 


24 

STIQ1S 

ST I G- IS- 16 

POWR 

235. 

13. 

45. 

9. 

15. 

4. 

589. 

0 . 

634. RES I DUAL 

634. 

10 

0.03 

0.02 

0.80 


24 

STIG1S 

STIG-1S-16 

HEAT 

235. 

435. 

1471 . 

310. 

493. 

144. 

235. 

-1494. 

1706. RESIDUAL 

212. 

0 

0.23 

0,29 

0.30 


25 

DEADV3 

D I ESEL-ADV 

POWR 

235. 

17. 

40. 

9. 

15. 

4. 

589. 

0 . 

630. RESIDUAL 

630. 

0 

0.04 

0.02 

0.81 


25 

DEADV3 

DIESEL -ADV 

HEAT 

235. 

585. 

1381 . 

310. 

512. 

150. 

235. 

- 1 554 , 

161 7. RESIDUAL 

62. 

0 

0.30 

0.32 

0.32 


26 

DEADV2 

D I ESEL-ADV 

POWR 

235. 

19. 

40. 

10. 

15. 

4. 

588. 

0 . 

626. RESIDUAL 

628. 

1 

0.05 

0.02 

0.61 


26 

DEADV2 

D I ESEL-ADV 

HEAT 

235. 

559. 

1220. 

310. 

453. 

133. 

235. 

-1368. 

14 56. RES I DUAL 

88. 

1 

0.31 

0.31 

0.35 


27 

DEADV1 

D I ESEL-ADV 

POWR 

235. 

25. 

40. 

16. 

15. 

4. 


0 . 

622. RESIDUAL 

622. 

1 

0.06 

0.02 

0.82 


27 

DEADV1 

DI ESEL-ADV 

HEAT 

235. 

491 . 

793. 

310. 

294. 

86. 

235. 

-872. 

1 028 . RES I OUAL 

156. 

1 

0.38 

0.29 

0.50 


28 

DEHTPM 

ADV-DIESEL 

POWR 

235. 

25. 

44. 

19. 

15. 

4. 

578. 

0 . 

622. RESIDUAL 

622. 

0 

0.06 

0.02 

0.82 


28 

DEHTPM 

ADV -DIESEL 

HEAT 

235. 

418. 

719. 

310. 

247. 

72. 

23S. 

-725. 

954 . RES I OUAL 

229. 

0 

0.37 

“0726 

15753 

ft 

29 

DESOA3 

DIESEL-SOA 

POWR 

235. 

15. 

42. 

8. 

15. 

4. 

591 , 

0 . 

632.DISTILLA 

632. 

0 

0.04 

0.02 

0.81 

% . 

29 

DESOA3 

DIESEL-SOA 

HEAT 

235. 

573. 

1628. 

310. 

588. 

175* 

235. 

-1789. 

1 863. DISTI LLA 

74. 

0 

0.26 

0.32 

0.27 


29 

DES0A3 

DIESEL-SOA 

POUR 

235. 

15. 

42. 

8. 

15. 


591 . 

0 . 

632. RESIDUAL 

632. 

0 

0,04 

0.02 

0.61 


29 

DESOA3 

DIESEL-SOA 

HEAT 

235. 

573. 

1628. 

310. 

588. 

T72. 

235. 

-1789. 

1863. RESIDUAL 

74. 

0 

0.26 

0.32 

0,27 






31 DESOA1 DIESEL-SOA HEAT 235. 464. 773. 310. 279. 82. 235. -825. 1 008. DISTI LLA 183. 1 0.37 0.28 0.51 

31 DESCA1 DIESEL-SOA POWR 235. 25. 42. 17. 15. 4. 580. 0. 622. RESIDUAL 822. 1 0.06 0.02 0.82 

31 DES0A1 DIESEL-SOA HEAT 235. 464. 773. 310. 279. 82. 235. -825. 1 008 . RES1 DUAL 183. 1 0.37 0.28 0.51 

32 GTSOAD GT-HRSG-10 POWR 235. 24. 51. 24. 15. 4. 572. 0. 623.DISTILLA 623. 10 0.06 0.02 0.82 

32 GTSOAD GT-HRSG-10 HEAT 235. 306. 666. 310. 194. 57. 235. -580. 901.DIST1LLA 340. O 0.32 0.22 0.57 

33 GTRA08 GT-85RE-0S POWR 235“ 2Sf 42L TIT 15^ T. 582i (T 625. DISTI LLA 625; K> 0705 0702 6782 

33 GTRA08 GT-85RE-06 HEAT 235. 466. 875. 310. 312. 92. 235. -929. 1 1 10. DISTILLA 181. O 0.35 0.28 0.46 

34 QTRA12 GT-85RE-12 FOWR 235. 23. 42. 15. 15. 4. 582. 0 . 624. DISTILLA 624. 10 0.06 0.02 0.82 


34 

GTRA12 

GT-85RE-12 

HEAT 

235. 

467. 

857. 

310. 

307. 

90. 

235. 

-912. 

1093. DISTILLA 

180. 

0 

0.35 

0.28 

0.47 . 

35 

GTRA16 

GT-85RE- 1 6 

POWR 

235. 

23. 

43. 

16. 

15. 

4. 

581 . 

0. 

624 DISTILLA 

624. 

10 

0.06 

0.02 

i 1 

0.02 u 

35 

GTRA1 6 

GT-85RE- 1 6 

HEAT 

235. 

439. 

825. 

310. 

288. 

84. 

235. 

-853. 

1060. DISTI LLA 

207. 

0 

0.35 

0.27 

0.48 

' 

36 

GTR208 

GT-60RE-08 

POWR 

235. 

23. 

47. 

19. 

15. 

4. 

577. 

0. 

624. DISTILLA 

624. 

10 

0.06 

0.02 

0.82 

36 

GTR208 

GT-60RE-08 

HEAT 

235. 

365. 

751 . 

310. 

240. 

70. 

235. 

-704. 

986. DISTILLA 

282. 

0 

0.33 

0.24 

0.52 

37 

GTR21 2 

GT-60RE- 1 2 

POWR 

235. 

23. 

45. 

18. 

15. 

4. 

579. 

0. 

624. DISTI LLA 

624. 

10 

0.06 

0.02 

0.82 

37 

GTR21 2 

GT-GORE- 1 2 

HEAT 

235. 

389. 

781 . 

310. 

258. 

76. 

235. 

-758. 

1016. DISTILLA 

258. 

0 

0.33 

0.25 

0.50 

38 

GTR216 

GT-60RE- 1 6 

POWR 

235. 

23. 

45. 

18. 

15. 

4. 

579. 

0, 

624. DISTILLA 

624. 

10 

0.06 

0.02 

0. 82 

38 

GTR216 

GT-60RE-16 

HEAT 

235. 

406. 

783. 

310. 

264. 

77. 

235. 

-778. 

1018. DISTILLA 

241 . 

0 

0.34 

0.26 

6.50 

39 

GTRW08 

GT-85RE-08 

POWR 

235. 

19. 

43. 

12. 

15. 

4. 

585. 

0. 

628. DISTI LLA 

628. 

10 

0.05 

0.02 

0.81 

39 

GTRW08 

GT-05RE-08 

HEAT 

235. 

468. 

1066. 

310. 

374. 

110. 

235. -1122. 

1301 .DISTILLA 

179. 

0 

0.31 

0.29 

0.39 

40 

GTRW1 2 

GT-85RE- 1 2 

POWR 

235. 

20. 

41 . 

12. 

15. 

4. 

586. 

0. 

627. DISTILLA 

627. 

10 

0.05 

0.02 

0.81 

40 

GTRW12 

GT-85RE- 1 2- 

HEAT 

235. 

509. 

1052. 

310. 

383. 

112. 

235. *-1150. 

1287. DISTILLA 

138. 

0 

0.33 

0.30 

0.40 
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I NDUSTRY 

28651 MW 

o 

XT 

**FUEL ENERGY SAVED BY PROCESS AND 
PROCESS MILLIONS BTU/HR 510.0 PROCESS TEMPIF5 

ECS** 

320. PRODUCT STYRENE-MONO HOURS 

PER YEAR 7900. 



UTILITY FUEL 

COAL 

WASTE 

FUEL 

COGEN 

POWER TO HEAT RATIO 0.029 

WASTE FUEL EQV BTU*10**6= 235. HOT 

COGEN COGEN COGEN AUX UTILIT TOTAL SITE 

WATER BTU* 10**6 
NET* FAIL 

= 0 
FESR 

POWER 

HEAT 





FUEL 

SAVED= 

FUEL 

PROCES 

PPOCES 

MW 

PROCES 

FUEL 

FUEL FUEL 

TOTAL* 



FACtR 

FACTR 





USED 

NO -NET 

USED 

HEAT 

POWER 

ELECT 

BOILR 

USED 

SITE USED 

UTILIT 





1 




1 0**6 

10**6 

10**6 

10**6 

10**6 



10**6 

10**6 

10**6 

10**6 





l 




BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 



BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 





i 41 

GTRW16 

GT-85RE-16 

POWR 

235. 

20. 

42. 

13. 

15. 


4. 

585. 

0. 

627. DISTI LLA 

627. 

10 

0.05 

0.02 

0.81 

41 

GTRW16 

GT-85RE- 1 6 

HEAT 

235. 

480. 

1000. 

310. 

357. 


105. 

235, 

-1069, 

1235. 01 ST! LLA 

167. 

0 

0,32 

0,29 

0.41 

42 

GTR308 

GT-60RE-08 

POWR 

235. 

18. 

48. 

16. 

15. 


4. 

581 , 

0. 

629. DISTI LLA 

629. 

10 

0.04 

0.02 

0.81 

42 

GTR308 

GT-60RE-08 

HEAT 

235, 

336. 

921 . 

310. 

285. 



23^. 

-845. 

1 1 56. DISTI LLA 

311. 

0 

0.27 

0.25 

0.44 

43 

GTR312 

GT-60RE-12 

POWR 

235. 

20. 

44. 

15. 

15. 


4. 

583. 

0. 

626. DISTI LLA 

626. 

10 

0.05 

0.02 

0.81 


43 GTR31 2 GT-6GRE-1 2 HEAT 

44 GTR316 GT-60RE-16 POWR 
44 GTR316 GT-60RE-16 HEAT 


45 FCPADS FUEL-CL-PH POWR 
45 FCPADS FUEL-CL-PH HEAT 


46 FCMCDS FUEL-CL-Mo POWR 
46 FCMCDS FUEL-CL-MO HEAT 



1154.DISTILLA 

627.DISTILLA 
1 1 48. DISTI LLA 


632, Dt ST! LLA 


235. -2119. 2059. Dt ST I LLA 


0. 626. DISTI LLA 

666. 1 566. DISTI LLA 


0 

0.04 

0.02 

0.81 

0 

0.28 

0.34 

0.25 


0 0.05 0.02 0.8! 

0 0.36 0.35 0.33 



















IdATE 06/06/79 
? ISSE PEO ADV DESIGN EMSR 


GENERAL ELECTRIC COMPANY 
COGENERATION TECHNOLOGY ALTERNATIVES STUDY 

REPORT 5. 1 

**FUEL ENERGY SAVED BY PROCESS AND ECS** 


PAGE 146 



INDUSTRY 28652 MW 0.60 PROCESS MILLIONS BTU/HR 0. PROCESS TEMPI F) O. PRODUCT CUMENE -BENZE HOURS PER YEA.R 8400. 


UTILITY FUEL COAL 


' POWER TO HEAT RATIO ***** 

WASTE FUEL EOV BTU* 10**6= O. h 

WASTE FUEL COGEN COGEN COGEN COGEN AUX UTIL1T TOTAL — SI_TE_ 

FUEL SAVED* FUEL PROCES PROCES MW PROCES FUEL FUEL FUEL 

USED NO-NET USED HEAT POWER ELECT BO I LR USED SITE USED 


HOT WATER BTU* 10**6= 



10**6 10**6 10**6 10**6 10**6 
BTU/HR P.TU/HR BTU/HR BTU/HR BTU/HR 


0 ON0CGN NO C a G 0 N 

1 STM 141 STM-TUP.B-1 POWR 
1 STM141 STH-TURB-1 HEAT 

1 STM141 STH-TURB-1 POWR 
I STM141 STH-TURB-1 HEAT 

1 STM 141 STM-"TURB-1 POWR 

1 STM 141 STH-TURB-1 HEAT 

2 STM088 STH-TURB-a POWR 
2 STM088 STM-TURB-8 HEAT 

2 STM088 STM-TURB-e POWR 
2 STM066 STM-TURB-8 HEAT 

2 STM088 STH-TURB-8 POWR 

2 STM088 STH-TURB-8 HEAT 

3 PFSSTH PFB-STUTB- POWR 

3 PFBSTH PFB-STHTB- HEAT 

4 TISTHT Ti-STHTB-1 POWR 
4 TISTHT TI-STHTB-1 HEAT 

4 TISTHT TI-STHTB-1 POV/R 

4 T1STMT TI-STHTB-1 HEAT 

5 TIHRSG THERMIONIC POWR 
5 TIHRSG THERM I ONI C HEAT 

5 TIHRSG THERMIONIC POWR 

5 TIHRSG THERMIONIC HEAT 

6 STIRL STIRLING-1 POUR 
6 STIRL STIRLING-1 HEAT 


10**6 10**6 1 Q **6 

BTU/HR BTU/HR BTU/HR 


NET= 

TOTAL+ 

UT1LIT 

10**6 

BTU/HR 


O.DISTILLA 
6. RES I DUAL 
0 , RES I DUAL 

6. COAL-FGD 
O.COAL-FGD 

6 . COAL-AFB 
O.COAL-AFB 

7. RES I DUAL 
0. RESIDUAL 

7. COAL-FGD 
O.COAL-FGD 

7. COAL-AFB 
O.COAL-AFB 

5 . COAL-PFB 
0 . COAL-PFB 

5. RESIDUAL 

6 . RESIDUAL 

5. COAL 
0. COAL 

15. RESIDUAL 
0. RESIDUAL 

15. COAL 
0 . COAL 

7. P1STILLA 
O.DISTILLA 


FES R POWER H EAT 
FACTR FACTR 


11 0.04 0.33 


11 0.04 0.33 

111 0 . 0 . 

n o7G4 oT33~ 


11 -0.06 0.3 0 

111 0 . 0 . 

11 -0.06 0.30 


11 -0.06 0.30 


11 0.17 0.36 0. 

Ill 0. C. O. 

11 0.23 0.41 O- 


11 0.23 0.41 O. 


11 -1.27 0.14 


11 -1.27 0.14 0. 

Ill 0. 0. 0. 

1 -0.0*i 0.31 0. 


i 
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**FUEL ENERGY SAVED BY PROCESS AND ECS** 


INDUSTRY 

28652 MW 

0.60 

PROCESS MILLIONS BTU/HR C 

. PROCESS 

TEMP ( F ) 

0. 

PRODUCT CUMENE -BEN2E HOURS 

PER YEAR 8400. 









POWER TO HEAT RATIO ***** 










UTILITY FUEL 

COAL 





WASTE 

FUEL EOV BTU* 10**6= 0. HOT 

WATER BTU* 10**6 

= 0 

• 






WASTE 

FUEL 

COGEN 

COGEN 

COGEN COGEN 

AUX 

UTILIT 

TOTAL SITE 

NET* 

FAIL 

FESR 

POWER HEAT 





FUEL 

SAVED* 

FUEL 

PRCCES 

PROCES MW 


PROCES 

FUEL 

FUEL FUEL 

TOTAL* 



FACTR 

FACTR 





USED 

NO -NET 

USED 

HEAT 

POWER ELECT 

BOILR 

USED 

SITE USED 

UTILIT 









10**6 

1 0**6 

10**6 

1 0**6 

10**6 


10**6 

10** 

6 

10**6 

10**6 









BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 


BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 





6 

STIRL 

STIRLING-1 

POWR 

0. 

-0. 

7. 

3. 

2. 

1 . 

-3, 


0. 

7. RESIDUAL 

7. 

1 

-0.04 

0.31 

0. 

6 

STIRL 

STIRLING-1 

HEAT 

0. 

0. 

0. 

0. 

0. 

0. 

0. 


6, 

0 . RES I DUAL 

6. 

1 1 1 

0. 

0, 

0. 

6 

STIRL 

STIRLING-1 

POWR 

0, 

-0. 

7. 

3. 

2. 

1 . 

-3. 


0. 

7 . COAL 

7. 

1 

-0.04 

0.31 

0. 

6 

STIRL 

STIRLING-1 

HEAT 

0. 

0. 

0. 

0. 

0. 

0. 

0. 


6. 

0 . COAL 

6. 

111 

0. 

0. 

0. 

7 

HEGT85 

HELIUM-GT- 

POWR 

0. 

0. 

6. 

3. 

2. 

1 . 

-3. 


0. 

6. COAL-AFB 

6. 

11 

0.00 

0.32 

i 

7 

HEGT65 

HELIUM-GT- 

HEAT 

0. 

0. 

0. 

0. 

0. 

0. 

0. 


6. 

0. COAL-AFB 

6. 

1 1 1 

0. 

0. 

0. 

8 

HEGT60 

HELIUM-GT- 

POWR 

0. 

-2. 

8. 

3. 

2. 

1 , 

-4, 


0. 

8. COAL-AFB 

8 . 

11 

-0.24 

0.26 

0. 

8 

HEGT60 

HELIUM-GT- 

HEAT 

0. 

0. 

0. 

0. 

0. 

0. 

0. 


6. 

0. COAL-AFB 

6. 

111 

0. 

0. 

0. 

9 

HEGTCO 

HELIUM-GT- 

POWR 


-5. 

12. 

7. 

2. 

1 . 

-8. 


0. 

12. COAL-AFB 

1 

1 1 

-0.t’2 

0.18 

0. 

9 

HEGTOO 

HELIUM-GT- 

HEAT 

0. 

0. 

0. 

0, 

0. 

0. 

0. 


6. 

0. COAL-AFB 

6 

•11 

0. 

0. 

0. 

10 

FCMCCL 

FUEL-CL-MO 

POWR 

0. 

-0. 

7. 

3. 

2. 

1 . 

• -4. 


0. 

7. COAL 

> . 

1 1 

-0.05 

0.30 

0. 

10 

FCMCCL 

FUEL-CL-MO 

HEAT 

0. 

0. 

0. 

0. 

0. 

0. 

0. 


6. 

0. COAL 

6. 

111 

0. 

0. 

0. 

1 1 

FCSTCL 

FUEL-CL-ST 

POWR 


2. 

4. 

1 . 

2. 

1 . 

-1 . 


0. 

4. COAL 





0. 

11 

FCSTCL 

FUEL-CL-ST 

HEAT 


0. 

0. 

0. 

0. 

0. 

0. 


6. 

0 . COAL 

mmm 


m 


0. 

12 

I GGTST 

I NT -GAS -GT 

POWR 

0. 

1 . 

5. 

2. 

2. 

1 . 

-2. 


0. 

5. COAL 



Ww* 



12 

I GGTST 

l NT-GAS-GT 

HEAT 

0. 

0. 

0. 

0. 

0. 

0. 

0. 


6. 

0 . COAL 



EHN 




13 GTSOAR GT-HRSG-10 POWR 
13 GTSOAR GT-HRSG-10 HEAT 


0. 

0. 


-1 . 

0. 


7. 

0. 


3. 

0. 


2 . 

0. 


1 . 
0. 


-4. 

0. 


0. 

6 . 


7. RESIDUAL 
0. RESIDUAL 


7. 

6 . 


1 1 
1 1 1 


- 0, 10 

0. 


0.29 0. 

0 . 0 . 


13 GTAC12 GT-HRS0-12 POWR 


POWR 

0. 


8. 

4. 

2. 

1 . 

-4. 

0. 

8. RESIDUAL 

8. 

n 

-0. 19 

0.27 

0. 


HEAT 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

6. 

0, RESIDUAL 

6. 

in 

0. 

0. 

0. 


POWR 

0. 

-0. 

7. 

3. 

2. 

1 . 

-4. 

0. 

7. RESIDUAL 

7. 

ii 

-0.05 

0.31 

0. 

-J 

HEAT 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

6. 

0. RESIDUAL 

6. 

in 

0. 

0. 

0. 

It 

POWR 

0. 

0. 

6. 

3. 

2. 

1 . 

-4. 

0. 

6. RESIDUAL 

6. 

ii 

0.01 

0.32 

0. 

1 

HEAT 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

6. 

0. RESIDUAL 

6. 

in 

0. 

0. 

0. 


POWR 

0. 

-0. 

6. 

3. 

2. 

1 . 

-3. 

0. 

6. RESIDUAL 

6. 

1 1 

-0.02 

0.32 

0. 


HEAT 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

6. 

0. RESIDUAL 

5. 

in 

0. 

0. 

0. 



15 GTAC12 GT-HRSG- 1 2 HEAT 


























V W ELL PACK PRINTING SYSTEM- Pit BB-Q2 


DATE 06/06/79 GENERAL ELECTRIC COMPANY PAGE 146 

COGENERATION TECHNOLOGY ALTERNATIVES STUDY 

16SE PEO ADV DESIGN ENGR REPORT 5 ■ 1 

**FUEL ENERGY SAVED BY PROCESS AND ECS** 

INDUSTRY 26652 MW 0.60 PROCESS MILLIONS BTU/HR 0. PROCESS TEMPCF) 0, PRODUCT CUMENE-BENZE HOURS PER YEAR 6400. 


POWER TO HEAT RATIO ***** 

UTILITY FUEL COAL WASTE FUEL EQV BTU*10**6= 0. HOT WATER BTU*10**6= 0. 






WASTE 

FUEL 

COGEN 

COGEN 

COGEN 

COGEN 

AUX 

UTILIT 

TOTAL SITE 

NET* 

FAIL 

FESR 

POWER 

HEAT 





FUEL 

USED 

10**6 

BTU/HR 

SAVED* 
NO -NET 
10**6 
BTU/HR 

FUEL 

USED 

10**6 

BTU/HR 

PROCES 

HEAT 

10**6 

BTU/HR 

PROCES 
POWER 
1 0**6 
BTU/HR 

MW 

ELECT 

PROCES 
BO I LR 
10**6 
BTU/HR 

FUEL 

USED 

10**6 

BTU/HR 

FUEL FUEL 

SITE USED 

10**6 
BTU/HR 

TOTAL* 

UTILIT 

10**6 

BTU/HR 



FACTR 

FACTR 

f 

18 

CC1 626 

GTST- 16/26 

POWR 

0, 

2. 

4. 

1 , 

2. 

1 . 

-1 . 

0. 

4. RESIDUAL 

4. 

1 1 

0.31 

0.46 

b 

0. 

18 

CC1 626 

GTST- 16/26 

HEAT 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

6. 

0. RES I DUAL 

6. 

111 

0. 

0. 

0. 

19 

CC1 622 

GTST- 16/22 

POWR 

0. 

2. 

4. 

1 . 

2. 

1 . 

-1 . 

0. 

4. RESIDUAL 

4. 

1 1 

0.31 

0.46 

0. 

19 

CC1 622 

GTST- 1 6/22 

HEAT 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

6. 

0. RESIDUAL 

6. 

1 1 1 

0. 

0. 

0. 

20 

CC1222 

GTST -12/22 

POWR 

0. 

2. 

4. 

1 . 

2. 

1 . 

-1 . 

0. 

4. RESIDUAL 

4, 

11 

0.31 

0.47 

0. 

20 

CC1222 

GTST- 12/22 

HEAT 

0. 

0. 

0. 

0. 


0. 

0. 

6* 

0. RESIDUAL 

6. 

1 1 1 

0. 

0, 

*0. 

21 

CC0822 

GTST- 06/22 

POWR 

0. 

2. 

4. 

1 . 

2. 

1 . 

-2. 

0. 

4. RES I DUAL 

4. 

1 1 

0.31 

0.46 

0. 

21 

CC0822 

GTST-08/22 

HEAT 

0. 

0. 

0. 

0. 

0, 

0. 

0, 

6. 


6. 

1 1 1 

0. 

0. 

0. 

1 22 

STIG15 

STI G- 15-16 

POWR 

0. 

1 . 

5. 

0. 

2. 

1 . 

-0. 

0. 

5. RES I DUAL 

5. 

11 

0.16 

0.38 

0, 

22 

STIG15 

STIG-15-16 

HEAT 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

6. 

0. RESIDUAL 

6. 

1 1 1 

0. 

0. 

0. 

23 

STIG10 

ST I G- 10-1 6 

POWR 

0. 

1 . 

6. 

1 . 

2. 

1 . 

-1 . 

0. 

6. RESIDUAL 

6. 

11 

0,11 

0.36 

0. 

23 

STIG10 

STI 0-10- IS 

HEAT 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

6. 

0. RESIDUAL 

6. 

1 11 

0, 

0. 

0. 

24 

STIG1S 

ST1G-1S-16 

POWR 

0. 

0. 

6. 

1 . 

2. 

1 . 

-2. 

0. 

6. RESIDUAL 

6. 

1 1 

0.05 

0.34 

0. 

24 

STIG1S 

STI G- 15-1 6 

HEAT 


0. 

0. 

0. 

0. 

0. 

0. 

6. 

0. RESIDUAL 

6. 

111 

0. 

0, 

°* 1 

25 

DEADV3 

DIESEL-ADV 

POWR 

0, 

1 . 

6. 

2. 

2. 

1 . 

-2. 

0. 

6. RESIDUAL 

6. 

1 1 

0. 14 

0.37 

0. i 

25 

DEADV3 

DIESEL-ADV 

HEAT 

0. 

0. 

0. 

0. 

0. 

0. 

0, 

6. 

0. RES I DUAL 

6. 

1 1 1 

0. 

0. 

0. 7 


26 DEADV2 DIESEL-ADV POWR 0. 1. 6. 1. 2. 1. -2, 0, 6. RESIDUAL 6. 11 0.14 0.37 0. 

26 DEADV2 D1 E-SEL-ADV HEAT 0. 0. 0. 0. O. 0. 0. 6. 0. RESIDUAL 6. Ill O. 0. 0. 


27 

DEADV1 

DIESEL-ADV 

POWR 

0 . 

1 . 

6, 

2. 

2. 

1 . 

-3. 

0, 

6, RESIDUAL 

6. 

11 

0. 14 

0.37 

0. 

27 

DEADV1 

DIESEL-ADV 

HEAT 

0 

0 . 

0 . 

0 . 

0 . 

0 . 

0, 

6. 

0. RESIDUAL 

6. 

1 1 1 

0 . 

0 . 

0 . 

28 

DEHTPM 

ADV-DI ESEL 

POWR 

0 . 

1 . 

5. 

3. ■ 

2. 

1 . 

-3. 

0 . 

5. RESIDUAL 

5. 

1 1 

0.20 

0.40 

0 . 

28 

DEHTPM 

ADV-DIESEL 

HEAT 


0 . 

0 . 

0 . 

0 . 

0 . 


6. 

0. RESIDUAL 

6. 

111 

0 . 

0 . 

0 . 

29 

DES0A3 

DI ESEL-SOA 

POWR 

0 . 

1 . 

6. 

2. 

2. 

1 . 


0 . 

6.DISTILLA 

6. 

T 

0.11 

0.36 

0 . 

29 

DES0A3 

DIESEL-SOA 

HEAT 

0 . 

0 . 

0 . 

0 . 

0 . 

0 . 

0 . 

6. 

0. DI STI LLA 

6. 

1 1 1 

0 . 

0 . 

0 . 

29 

DES0A3 

DI ESEL-SOA 

POWR 

0 . 

1 . 

6. 

2. 

2. 

1 . 

-2. 

0 . 

6. RESIDUAL 

6 . 

1 

0.11 

0.36 

0 . 

29 

DES0A3 

DIESEL-SOA 

HEAT 

0 . 

0 . 

0 . 

0 . 

0 . 

0 . 

0 . 

6. 

0. RESIDUAL 

6. 

1 1 1 

0 . 

0 , 

0 . 



i 
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j 







**FU£L 

ENERGY 

SAVED BY PROCESS AND 

ECS** 







| INDUSTRY 

28652 MW 

0.60 

PROCESS MILLIONS BTU/HR C 

). PROCESS 

TEMP (FI 

0. PRODUCT CUMENE -BEN2E HOURS 

PER 

YEAR 

8400. 









POWER TO HEAT RATIO ***** 









UTILITY FUEL 

COAL 





WASTE 

FUEL EGV BTU* 10**6= 0. HOT 

WATER BTU* 10**6= 

0. 






WASTE 

FUEL 

COGEN 

COGEN 

COGEN 

COGEN AUX 

UTILIT 

TOTAL SITE 

NET* 

FAIL 

FESR 

POWER HEAT j 





FUEL 

SAVED= 

FUEL 

PROCES 

PROCES 

MW 

PROCES 

FUEL 

FUEL FUEL 

TOTAL* 



FACTR 

FACTR 





USED 

NO -NET 

USED 

HEAT * 

POWER 

ELECT BOILR 

USED 

SITE USED 

UTILIT 









1 0**6 

10**6 

10**6 

10**6 

10**6 


10**6 

1 0**6 

10**6 

10**6 









BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 


BTIJ/HR 

BTU/HR 

BTU/HR 

BTU/HR 





30 

DESOA2 

DIESEL-SOA 

POWR 

O. 

1. 

6. 

1 . 

2. 


1 , -1 . 

0. 

6. DISTI LLA 

6. 

1 

0.11 

0.36 

0. 

30 

DESOA2 

DIESEL-SOA 

HEAT 

0. 

0. 

0. 

0. 

0. 


0. 0. 

6. 

0. DISTI LLA 

6. 

1 1 1 

0. 

0. 

0. 

I 30 

DES0A2 

DIESEL-SOA 

POWR 

0. 

1 . 

6. 

1 . 

2. 


1 . -1 . 

0. 

6. RESIDUAL 

6. 

1 

0.11 

0.36 

0. 

8 30 

DES0A2 

DIESEL-SOA 

HEAT 

0, 

0. 

0. 

0. 

0. 


0. 0. 

6. 

0. RESIDUAL 

6. 

111 

0. 

0. 

0. 

I 31 

DES0A1 

DIESEL-SOA 

POWR 

0. 

1 . 

6. 

2. 

2. 


1 . -3. 

0. 

6. DISTI LLA 

6. 

1 

0.11 

0.36 

0, 

31 

DES0A1 

DIESEL-SOA 

HEAT 

0. 

0. 

0. 

0. 

6, 


am* 

6. 

0. DISTI LLA 

6. 

1 1 1 

O. 

0. 

0 * g 

31 

DES0A1 

DIESEL-SOA 

POWR 

0. 

1 . 

6. 

2. 

2. 


1. -3. 

0. 

6. RESIDUAL 

6. 

1 

0.11 

0.36 

0. I 

31 

DES0A1 

DIESEL-SOA 

HEAT 

0. 

0. 

0. 

0. 

0. 


0. 0. 

S. 

0. RESIDUAL 

6. 

111 

0. 

0. 

0. * 

32 

GTSOAD 

GT-HRSG-1 0 

POWR 

0. 

-1 . 

7. 

4. 

2. 


1 . -4. 

0. 

7 . D I ST I LLA 

7. 

11 

-0.10 

0.29 

0. 

32 

GTSOAD 

GT-HRSG-10 

HEAT 

0. 

0 . 

0. 

0. 

0. 


0. 0, 

6. 

0 . D 1 ST I LLA 

6. 

111 

O. 

0. 

0. 





33 GTRA08 GT-85RE-08 POWR 

33 GTRA08 GT-85RE-08 HEAT 

34 0TRA12 GT-85RE-12 POWR 

34 GTRA12 GT-35RE-12 HEAT 

35 GTRA16 GT-85RE-16 POWR 

35 GTRA16 GT-85RE-16 HEAT 

36 GTR208 GT-60RE-08 POWR 

36 GTR208 GT-60RE-08 HEAT 

37 GTR212 GT-60RE-12 POWR 

37 GTR212 GT-60RE-12 HEAT 

38 GTR216 GT-60RE-16 POWR 

38 GTR216 GT-60RE-16 HEAT 

39 GTRW08 GT-85RE-08 POWR 


6. 01 ST1 LLA 
0. DISTI LLA 

6. DISTI LLA 
0. DISTI LLA 

6. DISTI LLA 
0, DISTI LLA 

6. DISTI LLA 
0. D I ST I LLA 

6. DISTI LLA 
0 . D I ST I LLA 

6. DIST’LLA 
0. DISTI LLA 

6. DISTI LLA 
0, DISTI LLA 


11 0.10 
111 0 . 

11 0.11 
111 0 . 

11 0.08 
111 0 . 

11 O. 


11 0.03 

111 0. 

11 0.05 

111 0 . 

11 0.09 

111 0 . 


0.36 0. 


0.35 0. 


0.32 0. 


0.33 0. 


0.34 0. 


0.35 0. 


40 

GTRW12 

GT-85RE-I2 

POWR 

0. 

1 . 

6. 

2. 

2. 

1 . 

-2. 

0. 

6. DIST1LLA 

6. 

1 1 

0.12 

0.36 

0. 

40 

GTRW12 

GT-85RE-1 2 

HEAT 

0. 

0, 

0. 

0. 

0. 

0. 

0. 

6. 

0. DISTI LLA 

6. 

1 1 1 

0. 

0. 

0. 








c 


DATE 06/06/79 GENERAL ELECTRIC COMPANY PAGE 150 

COGENERATION TECHNOLOGY ALTERNATIVES STUDY 

I8SE PEG ADV DESIGN ENGR REPORT 5. 1 

**FUEL ENERGY SAVED BY PROCESS AND ECS** 


INDUSTRY 26652 MW 0.60 PROCESS MILLIONS BTU/HR 0. PROCESS TEMPtF) O. PRODUCT CUMENE-BENZE HOURS PER YEAR 6400. 









POWER TO HEAT RATIO ***** 








UTIL 

TY FUEL 

COAL 





WASTE 

FUEL EQV 

3TU* 1 0**6= 0. HOT 

WATER BTU* 10**6 

= 0 

• 





WASTE 

FUEL 

COGEN 

COGEN 

COGEN 

COGEN 

AUX 

UTILIT 

TOTAL SITE 

NET* 

FAIL 

FESR 

POWER HEAT 





FUEL 

SAVED* 

FUEL 

PROCES 

PROCES 

MW 


PROCES 

FUEL 

FUEL FUEL 

TOTAL+ 



FACTR FACTR 





USED 

NO -NET 

USED 

HEAT 

POWER 

ELECT 

BO I LR 

USED 

SITE USED 

UTILIT 








10**6 

10**6 

10**6 

10**6 

10**6 



10**6 

10**6 

10**6 

10**6 








BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 



BTU/HR 

BTU/HR 

BTU/HR 

BJU/HR 




41 

GTRW16 

GT-85RE-16 

POWR 

0 . 

1 . 

6. 

2. 

2. 


1 . 

-2. 

0 . 

6.DISTILLA 

6. 

11 

0, 10 

0.36 0. 

41 

GTRW16 

GT-05RE-16 

HEAT 

0 . 

0 . 

0 . 

0 . 

0 . 


0 . 

0 . 

6. 

O.DISTILLA 

6. 

1 1 1 

0 . 

0 . 0 . 

42 

GTR308 

GT-60RE-08 

POWR 

0 . 

- 0 . 

7. 

3. 

2. 


1 . 

-3. 

0 . 

7. DISTILLA 

7. 

1 1 

-0.03 

0.31 0. 

42 

GTR308 

GT-60RE-08 

HEAT 

0 . 

0 . 

0 . 

0 . 

C. 


0 , 

0 . 

6. 

O.DISTILLA 

6. 

1 1 1 

0 . 

0 . 0 . 

43 

GTR312 

GT-60RE-12 

POWR 

0 . 

0 . 

6. 

2. 

2. 


1 . 

-3. 

0 . 

6. DISTILLA 

6. 

1 1 

0.06 

0.34 0. 

43 

GTR312 

GT-60RE- 1 2 

HEAT 

0 . 

0 . 

C. 

0 . 

0 . 


r*> 

0 . 

6. 

O.DISTILLA 

6. 

1 1 1 

0 . 

0 . 0 . 

44 

GTR316 

GT-60RE-16 

POWR 

0 . 

0 . 

6. 

2. 

2. 


i . 

-3. 

0, 

6. DISTILLA 

6. 

1 1 

0.06 

0.34 0. 

44 

GTR316 

GT-60RE- 1 6 

HEAT 

0 . 

0 . 

0 . 

0 . 

0 . 


0 . 

0 . 

6. 

O.DISTILLA 

6. 

111 

0 . 

0 . 0 . 

45 

FCPADS 

FUEl.-CL-PH 

POWR 

0 . 

1 . 

5. 

1 . 

2. 


i . 

-1 . 

0 . 

5. DISTILLA 

5. 

1 1 

0. 16 

0.38 0. 

45 

FCPADS 

FUEL-CL-PH 

HEAT 

0 . 

0 . 

0 . 

0 . 

0. 


0 . 

0 . 

6. 

O.DISTILLA 

6. 

1 1 1 

0 . 

0 . 0 . 

46 

FCMCDS 

FUEL-CL-MO 

POWR 

0 . 

1 . 

5. 

1 . 

2. 


1 . 

-1 , 

0 . 

5. DISTILLA 

5. 

1 1 

0.22 

0.41 0. 

46 

FCMCDS 

FUEL-CL-MO 

HEAT 

0 . 

0 . 

0 . 

0 . 

0 . 


0 . 

0 . 

6. 

O.DISTILLA 

6. 

111 

0 . 

0 . 0 . 


O Oj OO ;0 O O O O O O O 



HONEYWELL PACE PRINTING SYSTEM— PI t8P — 02 


DATE 06/06/79 GENERAL ELECTRIC COMPANY PAGE 151 

COGENERATION TECHNOLOGY ALTERNATIVES STUDY 

I SSE PEO ADV DESIGN ENQR REPORT 5 . 1 

**FUEL ENERGY SAVED BY PROCESS AMD ECS** 

INDUSTRY 28653 MW 6.00 PROCESS MILLIONS BTU/HR 300.0 PROCESS TEMP(F) 489. PRODUCT PHENOL-ACETO HOURS PER YEAR 8200. 


POWER TO HEAT RATIO 0.068 

UTILITY FUEL COAL WASTE FUEL EQV BTU*10**6= 0. HOT WATER BTU*10**6= O. 






WASTE 

FUEL 

COGEN 

COGEN 

COGEN 

COGEN 

AUX 

UTILIT 

TOTAL SITE 

NET* 

FAIL 

FESR 

POWER 

HEAT 





FUEL 

SAVED* 

FUEL 

PROCES 

PROCES 

MW 

PROCES 

FUEL 

FUEL FUEL 

TOTAL* 



FACTR 

FACTR 





USED 

NO-NET 

USED 

HEAT 

POWER 

ELECT 

BOILR 

USED 

SITE USED 

UTILIT 









10**6 

1 0**6 

1 0**6 

10**6 

1 0**6 


10**6 

1 0**6 

10**6 

10**6 









BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 


BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 





0 

ONOCGN 

NO COG 

0 N 

0. 

0. 

0. 

0. 

0. 

0. 

353. 

64. 

353. COAL-FGD 

417. 

0 

0. 

0.05 

0.72 

1 

STM141 

STM-TURB-1 

POWR 

0. 

40. 

183. 

135. 

20. 

6. 

194. 

0. 

377. RESIDUAL 

377. 

10 

0. 10 

0.05 

0.60 

1 

STM141 

STM-TURB- 1 

HEAT 

0. 

89. 

407. 

300. 

46. 

13. 

0. 

-78. 

407. RESIDUAL 

328. 

0 

0.18 

0. 1 1 

0.74 

1 

STM141 

STM-TURB-1 

POWR 

0. 

40. 

183. 

135. 

20. 

6. 

194. 

0. 

377. COAL-FGD 

377. 

10 

0.10 

0.05 

0.80 

1 

STM141 

STM-TURB-1 

HEAT 

0. 

89. 

407. 

300. 

46. 

13. 

0. 

-78. 

407. COAL-FGD 

328. 

0 

0. 16 

0.11 

0.74 

1 

STM141 

STM-TURB-1 

POWR 

0. 

40. 

183. 

135. 

20. 

6. 

194. 

0. 

377. COAL -AFB 

377. 

10 

0. 10 

0.05 

0.80 

1 

STM141 

STM-TURB-1 

HEAT 

0. 

89. 

407. 

300. 

46. 

13. 

0. 

-78. 

407. COAL-AFB 

328. 

0 

0. 18 

0.11 

0.74 | 

2 

STM088 

STM-TURB-8 

POWR 

0. 

40. 

267. 

207. 

20. 

6. 

110. 

0. 

377. RESIDUAL 

377. 

0 

0. 10 

0.05 

0.80 1 

2 

STMQ3B 

STM-TURB-8 

HEAT 

0. 

58. 

388. 

300. 

30. 

9. 

0. 

-29. 

388. RESIDUAL 


0 

0. 13 

0.08 


2 

STM088 

STM-TURB-8 

POWR 

0. 

40. 

267. 

207. 

20. 

6 

1 10. 

0. 

377. COAL-FGD 



0. 10 

0.05 


2 

STMoee 

STM-TURB-8 

HEAT 

0. 

58. 

388. 

300. 

30. 

9. 

0. 

-29. 

388. COAL-FGD 



0. 13 

0.08 


2 

STM088 

STM-TURB-8 

POWR 


40. 

267. 

207. 

20. 

6. 

110. 

0. 

377. COAL-AFB 

377. 

0 

0. 10 

0.05 

0.80 

2 

STM088 

STM-TURB-8 

HEAT 

O. 

58. 

388. 

300. 

30. 

9. 

0. 

-29. 

388. COAL-AFB 

359. 

0 

0.13 

0.08 

0.77 

3 

PFBSTM 

PFB-STMTB- 

POWR 

0 . 

39. 

112. 

74. 

20. 

6. 

266. 

0. 

378 . COAL-PFB 

378. 

10 

0.09 

0.05 

0.79 

3 

PFBSTM 

PFB-STMTB- 

HEAT 

0. 

157. 

456. 

300. 

83. 

24. 

0 . 

-196. 

456 . COAL-PFB 

260. 

0 

0.26 

0.18 

0,66 

4 

T I STMT 

T! -STMTB-1 

POWR 

0 . 

39. 

88. 

54. 

20. 

6. 

290. 

0 . 

378. RESIDUAL 

378. 

10 

0.09 

0.05 

0.79 

4 

T I STMT 

TI -STMTB-1 

HEAT 

0 . 

219. 

492. 

300. 

114. 

34. 

0 . 

-294. 

492. RESIDUAL 

198. 

0 

0.31 

0.23 

0.61 

4 

T I STMT 

T I -STMTB-1 

POWR 

0 . 

39. 

88. 

54. 

20. 

6. 

290. 

0 . 

378. COAL 

378. 

10 

0.09 

0.05 

0.79 

4 

T I STMT 

Tl -STMTB-1 

HEAT 

0 . 

219. 

492. 

300. 

114. 

34. 

0 . 

-294. 

492. COAL 

198. 

0 

0.31 

0.23 

0.61 

5 

TIHRSG 

THERMIONIC 

POWR 


21 . 

146. 

87. 

20, 

6. 

251 . 

0. 

396. RESIDUAL 

396. 

0 

0.05 

0.05 

0.76 

5 

TIHRSG 

THERMIONIC 

HEAT 

0 . 

72. 

502. 

300. 

71 . 

21 . 

0 . 

-137. 

502. RESIDUAL 

345. 

0 

0.13 

0.14 

0.60 

5 

TIHRSG 

THERMIONIC 

POWR 

0. 

21 . 

146. 

87. 

20. 

6. 

251 . 

0 . 

396. COAL 

396. 

0 

0.05 

0.05 

0.76 

5 

TIHRSG 

THERMIONIC 

HEAT 

0. 

72, 

502. 

300. 

71 . 

21 . 

0 . 

-137. 

502. COAL 

345. 

0 

0. 13 

0. 14 

0.60 » 
8 

e 

STIRL 

STIRLING-1 

POWR 

0. 

27. 

93. 

48. 

20. 

6. 

297. 

0. 

390. DISTI LLA 

390. 

0 

0.06 

0.05 

0.77 H 

6 

STIRL 

STIRLING-1 

HEAT 

0 . 

167. 

589. 

300. 

129. 

36. 

0 .. 

-339. 

589.DISTILLA 

250. 

0 

0.22 

0.22 

0.51 
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**FUEL 

ENERGY 

SAVED BY PROCESS AND 

ECS** 







I NDUSTRY 

28653 MW 

6.00 

PROCESS MILLIONS BTU/HR 300.0 PROCESS TEMP(F) 

489. PRODUCT PHENOL-ACETO HOURS 

PER YEAR 8200. 









POWER TO HEAT RATIO 0.068 









UTILITY FUEL 

COAL 





WASTE FUEL EQV BTU* 10**6= 0. HOT 

WATER BTU* 10**6 

= 0 

■ 






WASTE 

FUEL 

COGEN 

COGEN 

COGEN 

C06EN 

AUK 

UT1LIT 

TOTAL SITE 

NET* 

FAIL 

FESR 

POWER 

HEAT 





FUEL 

SAVED* 

FUEL 

PROCES 

PROCES 

MW 

PROCES 

FUEL 

FUEL FUEL 

TOTAL* 



FACTR 

FACTR 





USED 

NO -MET 

USED 

HEAT 

POWER 

ELECT 

BOILR 

USED 

SITE USED 

UTILIT 









1 0**6 

10**6 

10**6 

10**6 

10**6 


10**6 

10**6 

10**6 

10**6 









BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 


BTU/HR 

BTU/H1R 

BTU/HR 

BTU/HR 




1 

6 

STIRL 

STIRLING-1 

POWR 

0 . 

27. 

93. 

48. 

20. 

6. 

297. 

0 . 

390. RESIDUAL 

390. 

0 

0.06 

0.05 

0.77 

6 

STIRL 

STIRLING-1 

HEAT 

0 . 

167. 

589. 

300. 

129. 

38. 

0 . 

-339. 

589. RES I DUAL 

250. 

0 

0.22 

0.22 

0.51 

6 

STIRL 

STIRLING-1 

POWR 

0 . 

27. 

93. 

48. 

20. 

6. 

297. 

0 . 

390. COAL 

390. 

0 

0.06 

0.05 

0.77 

6 

STIRL 

STIRLING-1 

HEAT 

0 . 

167. 

589. 

300. 

129. 

38. 

0 . 

-339. 

589. COAL 

250. 

0 

0.22 

0.22 

0.51 

7 

HEGT65 

HELIUM-GT- 

POWR 


-7. 

64. 

-6. 

20. 

6. 

360. 

0 . 

424 . COAL-AFB 

424. 

1 1 

-0.02 

0.05 

0.71 

7 

HEGT85 

HELIUM-GT- 

HEAT 

-3167. 

343. 

-3167. 

300. 

-1016. 

-298. 

0 . 

3240. 

-31 67 . COAL-AFB 

74. 

1 1 

-6.77 

xxm 

4.06 j 

8 

HEGT60 

HELIUM-GT- 

POWR 

0 . 

-1 . 

79. 

12. 

20. 

6. 

339. 

0 . 

41 8. COAL-AFB 

416. 

10 

-0.00 

0.05 

0.72 

6 

HEGT60 

HELIUM-GT- 

HEAT 

0 . 

-28. 

1999. 

300. 

518. 

152. 

0 . 

-1554. 

1999. COAL-AFB 

445. 

0 

-0.01 

0.26 

0. 15 

9 

HEGTOO 

HELIUM-GT- 

POWR 

0 . 

11 . 

1 16. 

54. 

20. 

6. 

290. 

0 . 

406. COAL-AFB 

406. 

10 

0.03 

0.05 

0.74 

9 

HEGTOO 

HELIUM-GT- 

HEAT 

0 . 

61 . 

648. 

300. 

1 14. 

33. 

0 . 

-292. 

648. COAL-AFB 

356. 

10 

0.09 

0.16 

0.46 

10 

FCMCCL 

FUEL -CL -MO 

POWR 

0 . 

34. 

67. 

32. 

20. 

6. 

316. 

0 . 

383. COAL 

383. 

10 

0.08 

0.05 

0 78 

10 

FCMCCL 

FUEL-CL-MO 

HEAT 

0 . 

321 . 

638. 

300. 

1S4. 

57. 

0 . 

-542. 

638. COAL 

96. 

*0 

0.33 

0.30 

0.47 

11 

FCSTCL 

FUEL-CL-ST 

POWR 

0 . 

35. 

56. 

23. 

20. 

6. 

326. 

0 . 

382. COAL 

382. 

10 

0.08 

0,05 

0.79 

11 

FCSTCL 

FUEL-CL-ST 

HEAT 

0 . 

458. 

727. 

300. 

266. 

78. 

0 . 

-768. 

727. COAL 

-42, 

10 

0.39 

0.C7 

0.41 

12 

IGGTST 

INT-GAS-GT 

POWR 

0 . 

27. 

77. 

34. 

20. 

6. 

313. 

0 . 

390. COAL 

390. 

10 

0.07 

0.05 

3.77 j 

12 

I GGTST 

I NT- GAS-GT 

HEAT 

0 . 

241 . 

677. 

300. 

181 . 

53. 

0 . 

-501. 

677 . COAL 

176. 

10 

0.26 

0.27 

0.44 ( 

13 

GTSOAR 

GT-HRSG- 1 0 

POWR 

0 . 

25. 

71 . 

27. 

20. 

6. 

321 . 

0 . 

392. RESIDUAL 

392. 

10 

0.06 

0.05 

0.77 

13 

GTSOAR 

GT-HRSG- 1 0 

HEAT 

0 . 

279. 

. 784. 

300. 

227. 

67. 

0 . 

-647. 

784. RES I DUAL 

137. 

0 

0.26 

0.29 

0.38 

14 

GTAC08 

GT-HRSG-08 

POWR 

0 . 

34. 

76. 

39. 

20. 

6. 

307. 

0 . 

383. RESIDUAL 

383. 

10 

0.08 

0.05 

0.78 

14 

GTAC08 

GT-HRS6-08 

HEAT 

0 . 

262. 

582. 

300. 

157. 

46. 

0 . 

-427, 

582. RESIDUAL 

155. 

0 

0.31 

0.27 

0.52 

15 

GTAC12 

GT-HRSG- 12 

POWR 

0 . 

33. 

67. 

31 . 

20. 

6. 

316. 

0 . 

383. RESIDUAL 

383. 

10 

0.08 

0.05 

0.78 

15 

GTAC12 

GT-HRSG- 12 

HEAT 

0 . 

323. 

647. 

300. 

197. 

58. 

0 . 

-553. 

647. RESIDUAL 

94. 

0 

0.33 

0.31 

0.46 

16 

GTAC16 

GT-HRSG-16 

POWR 

0 . 

32. 

63. 

27. 

20. 

6. 

322. 

0 . 

385. RESIDUAL 

385. 

10 

0.08 

0.05 

0.76 

16 

GTAC16 

GT-HRSG-16 

HEAT 

0 . 

360. 

713. 

300. 

230. 

66. 

0 . 

-656. 

71 3. RESIDUAL 

57. 

0 

0.34 

0.32 

0.42 

17 

GTWC16 

GT-HRSG-16 

POWR 

0 . 

30. 

65. 

26. 

20. 

6. 

322. 

0 . 

387. RESIDUAL 

387. 

10 

0.07 

0.05 

0.78 


17 GTWC16 GT-HRSG-16 HEAT 0. 341. 740. 300. 233. 68. 0. -664. 740. RESIDUAL 76. 0 0.32 0.32 0.41 
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**FUEL 

ENERGY 

SAVED BY PROCESS AND 

ECS** 







I NDUSTRY 

28653 MW 

6.00 

PROCESS MILLIONS BTU/HR 300.0 PROCESS TEMP(F) 

489. PRODUCT PHENOL- ACETO ‘SOURS 

PER YEAR 

B200, 









POWER Tr HEAT RATIO 0.068 









UTILITY FUEL 

COAL 





WASTE FUEL EQV BTU* 10**6= 0. HOT 

WATER BTU*10**6 

* 

0. 






WASTE 

FUEL 

COGEN 

COGEN 

COGEN 

COGEN 

AUX 

UTILIT 

TOTAL SITE 

NET* 

FAIL 

FESR 

POWER 

HEAT 





FUEL 

SAVED= 

FUEL 

PROCES 

PROCES 

MW 

PROCES 

FUEL 

FUEL FUEL 

TOTAL+ 



FACTR 

FACTR 





USED 

NO -NET 

USED 

HEAT 

POWER 

ELECT 

BOILR 

USED 

SITE USED 

UTILIT 









1 0**6 

1 0**6 

10**6 

10**6 

10**6 


10**6 

10**6 

10**6 

10**6 









BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 


BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 





18 

CC1626 

GTST- 16/26 

POWR 

0. 

29. 

56. 

18. 

20. 

6. 

332. 

0. 

388. RESIDUAL 

388. 

10 

0.07 

0,05 

0.7? 

18 

CC1626 

GTST- 16/26 

HEAT 

0. 

482. 

928. 

300. 

338. 

99. 

0. 

-993. 

928. RESIDUAL 

-65. 

0 

0.34 

0.36 

0.32 

19 

CC1622 

GTST -16/22 

POWR 

0. 

31 . 

57. 

20. 

20. 

6. 

329. 

0. 

386. RESIDUAL 

386. 

10 

0.07 

0.05 

0.78 

19 

CC1622 

GTST- 16/22 

HEAT 

0. 

454. 

847. 

300. 

C03. 

89. 

0. 

-884. 

847. RESIDUAL 

-37. 

0 

0.35 

0.36 

0.35 

20 

CC1222 

GTST- 12/22 

POWR 


31 . 

57. 

20. 

20. 

6. 

329. 

0. 

386. RESIDUAL 

386. 

10 

0.07 

0.05 

0.78 

20 

CC1222 

GTST- 12/22 

HEAT 

0. 

455. 

839. 

300. 

301 . 

88. 

0. 

-878. 

839. RESIDUAL 


0 

0.35 

0.36 

0.36 » 

21 

CC0822 

GTST-08/22 

POWR 

0. 

33. 

61 . 

26. 

20. 

6. 

322. 

0. 

384. RESIDUAL 



0.08 

0.05 

0.78 1 

21 

CC0822 

GTST- 08/22 

HEAT 

0. 

384. 

709. 

IIKsXsilsH 

237. 

69. 

0. 

-677. 

709. RESIDUAL 



0.35 

0.33 

0.42 1 

22 

STIG15 

STIG-1 5- 1 6 

POWR 

0. 

11 . 

54. 

1 , 

20. 

6. 

352. 

0. 

406. RESIDUAL 

406. 

1 1 

0.03 

0.05 

* 

0.74 

22 

STIG15 

STIG-15-16 

HEAT 

0. 

4752. 

23077. 

300. 

8792. 

2577. 

0.- 

-27412. 

23077. RESIDUAL 

-4335. 

i 

0. 17 

0.38 

0.01 

23 

STIG10 

STIG-10-16 

POWR 

0. 

16. 

57, 

8. 

20. 

6. 

344. 

0. 

401 .RESIDUAL 

401 . 

1 1 

0.04 

0.05 

0.75 

23 

STIG10 

STIG-10-16 

HEAT 

0. 

630. 

2264. 

300. 

813. 

238. 

0. 

-2477. 

2264. RESIDUAL 

-213. 

i 

0.22 

0.36 

0. 13 

24 

STIG1S 

STIG-1S-16 

POWR 

0. 

18. 

61 . 

13. 

20. 

6. 

338. 

0. 

399. RES I DUAL 

399. 

1 1 

0.04 

0.05 

0.75 

24 

STIG1S 

STIG-1S-16 

HEAT 

0. 

421 . 

1423. 

300. 

477. 

140. 

0. 

-1427. 

1423. RESIDUAL 

-4. 

i 

0.23 

0 34 

0.21 

25 

DEADV3 

DIESEL-ADV 

POWR 

0. 

19. 

55. 

8. 

20. 

6. 

343. 

0. 

398. RESIDUAL 

398. 

i 

0.04 

0.05 

0.75 

25 

DEADV3 

D I ESEL-ADV 

HEAT 

0. 

666. 

1961 . 

300. 

728. 

213. 

0. 

-2210. 

1961 .RESIDUAL 

-249. 

i 

0.25 

0.37 

0.15 

26 

DEADV2 

DIESEL-ADV 

POWR 

0. 

25. 

55. 

14. 

20. 

6. 

336. 

0. 

392. RESIDUAL 

392. 

i 

0.06 

0,05 

0.77 

26 

DEADV2 

DIESEL-ADV 

HEAT 

0. 

541 . 

1181. 

300. 

433. 

128. 

0. 

-1305. 

1181 .RESIDUAL 

-124. 

i 

0.31 

0.37 

0.25 

27 

DEADV1 

DIESEL-ADV 

POWR 

0. 

34. 

55. 

22. 

20. 

6. 

328. 

0. 

383. RES I DUAL 

383. 

i 

0.08 

0.03 

0.78 

27 

DEADV1 

DIESEL-ADV 

HEAT 

0. 

475. 

767. 

300. 

285. 

83. 

0. 

-826. 

767. RESIDUAL 

-58. 

i 

0.38 

0.37 

0.39 

28 

DEHTPM 

ADV-DIESEL 

POWR 

0. 

27. 

75. 

32. 

20. 

6. 

315. 

0. 

390. RESIDUAL 

390. 

0 

0.06 

0.05 

0.77 

28 

DEHTPM 

ADV-DI ESEL 

HEAT 

0. 

249. 

695. 

300. 

189. 

55. 

0. 

-527. 

695. RESIDUAL 

168. 

0 

0.26 

0,27 

0.43 

29 

DES0A3 

D I ESEL-SOA 

POWR 

0. 

15. 

57. 

7. 

20. 

6. 

345. 

0. 

402 . DISTI IlLA 

402. 

1 

0.04 

0.05 

0.75 1 

29 

DES0A3 

D I ESEL-SOA 

HEAT 

0. 

676. 

2522. 

300. 

910. 

267. 

0. 

-2781 . 

2522.DISTILLA 

-259. 

1 

0,21 

0.36 

0.12 1 


29 DES0A3 D1ESEL-SOA POWR 0. 15. 57. 7. 20. 6. 345. 0. 402. RESIDUAL 402. 1 0.04 0.05 0.75 

29 DESOA3 Df ESEL-SOA HEAT 0. 676. 2522. 300. 910. 267. 0. -2781. 2522 . RES I DUAL -259. 1 0.21 0.36 0.12 


I 

L 
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**FUEL ENERGY SAVED BY PROCESS AND ECS** 


PAGE 154 


INDUSTRY 28653 MW 6.00 PROCESS MILLIONS BTU/HR 300.0 PROCESS TEMP(F) 


489. PRODUCT PHENOL- ACETO HOURS PER YEAR 8200. 


POWER TO HEAT RATIO 0.068 

UTILITY FUEL COAL WASTE FUEL EQV BTU*10**6= 


WASTE FUEL COGEN COGEN COGEN COGEN AUX 


UTILIT TOTAL SITE 


30 

DES0A2 

DIESEL-SOA 

POWR 


30 

DES0A2 

DIESEL-SOA 

HEAT 


30 

DES0A2 

DIESEL-SOA 

POWR 


30 

DES0A2 

DIESEL-SOA 

HEAT 


31 

DESOA1 

DIESEL-SOA 

POWR 


31 

DES0A1 

DIESEL-SOA 

HEAT 


31 

DES0A1 

DIESEL-SOA 

POWR 


31 

DES0A1 

DIESEL-SOA 

HEAT 


32 

GTSOAD 

GT-HRSG- 1 0 

POWR 


32 

GTSOAD 

GT-HRSG- 1 0 

HEAT 


33 

GTRA08 

GT-85RE-08 

POWR 


33 

GTRA08 

GT-85RE-08 

HEAT 


34 

GTRA12 

GT-85RE-1 2 

POWR 


34 

GTRA12 

GT-85RE- 1 2 

HEAT 


35 

GTRA16 

GT-85RE-1 6 

POWR 


35 

GTRA16 

GT-85RE- 1 6 

HEAT 


36 

GTR208 

GT-60RE-08 

POWR 


36 

GTR208 

GT-60RE-08 

HEAT 


37 

GTR21 2 

GT-6GRE-1 2 

POWR 


37 

GTR21 2 

GT-60RE- 1 2 

HEAT 


38 

GTR21 6 

GT-60RE- 1 6 

POWR 


36 

GTR216 

GT-60RE-16 

HEAT 


39 

GTRW08 

GT-85RE-08 

POWR 

• 

39 

GTRW08 

GT-85RE-08 

HEAT 


40 

GTRW1 2 

GT-85RE-1 2 

POWR 


40 

GTRW12 

GT-85RE- 1 2 

HEAT 



FUEL SAVED= FUEL PROCES PROCES 

USED NO -NET USED HEAT POWER 

10**6 10**6 10**6 10**6 10**6 

BTU/HR BTU/HR BTU/HR BTU/HR BTU/HR 


PROCES PROCES MW PROCES FUEL FUEL 

HEAT POWER ELECT BOILR USED SITE 

10**6 10**6 10**6 10**6 10**6 

BTU/HR BTU/HR BTU/HR BTU/HR BTU/HR 


HOT WATER BTU* 10**6= 

• NET* FAIL F 

TOTAL* 

3 UTILIT 

10**6 
BTU/HR 


FESR POWER HEAT 
FACTR FACTR 



22. 

57. 

12. 

20. 

e t 

338. 

0 . 

395. DISTI LLA 

395. 

t 

0.05 

0.05 

0.76 * 


528. 

1364. 

300. 

492. 

144. 

0 . 

-1474. 

1364.DISTILLA 

-111. 

1 

0.26 

0.36 

0.22 


22. 

57. 

12. 

20. 

6. 

338. 

0 . 

395. RESIDUAL 

395. 

1 

0.05 

0.05 

0.76 


528. 

1364. 

300. 

492. 

144. 

0 . 

-’474. 

1364. RESIDUAL 

-Ill . 

1 

0.28 

0.36 

0.22 


34. 

57. 

23. 

20. 

6. 

326. 

0 . 

383. D I ST! LLA 

383. 

1 

0.08 

0.05 

0.76 


449. 

748. 

300. 

270. 

79. 

0 . 

-780. 

748. DISTI LLA 

-32. 

1 

0.37 

0.36 

0.40 


34. 

57. 

23. 

20. 

6. 

326. 

0 . 

383. RESIDUAL 

383. 


0.08 

0.05 

0.78 


449. 

748. 

300. 

270. 

79. 

0 . 

-780. 

748. RESIDUAL 

-32. 

1 

0.37 

0.36 

0.40 


31 . 

70. 

32. 

20. 

6. 

316. 

0 . 

386. DISTI LLA 

386. 

10 

0.07 

0.05 

0.78 


295. 

662. 

300. 

193. 

57. 

0 . 

-540. 

662. DISTI LLA 

122. 

0 

0.31 

0.29 

0.45 


25. 

57. 

16. 

20. 

6. 

334. 

0 . 

392. DISTI LLA 

392. 

10 

0.06 

0.05 

0.77 t 


479. 

1094. 

300. 

• 391 . 

115. 

0 . 

-1157. 

1094. DISTI LLA 

-63. 

0 

0.30 

0.36 

0.27 i 

! 


27. 

57. 

17. 

20. 

6. 

333. 

0 . 

390 . DISTI LLA 

390. 

10 

0.06 

0.05 

0.77 


474. 

1018. 

300. 

365. 

107. 

0 . 

-1075. 

1018. DISTI LLA 

-57. 

0 

0.32 

0.36 

0.29 


27. 

59. 

19. 

20. 

6. 

331 . 

0 . 

390 . D I ST I LLA 

390. 

10 

0.07 

0.05 

0.77 j| 


438. 

943. 

300. 

329. 

96. 

0 . 

-964. 

943. DISTI LLA 

-21 . 

0 

0.32 

0.35 

0.32 1 


28. 

64. 

24. 

20. 

6. 

325. 

0 . 

369 . DISTI LLA 

389. 

10 

0.07 

0.05 

0.77 

353. 

81 1 . 

300. 

259. 

76. 

0 . 

-747. 

81 1 .DISTILLA 

64. 

0 

0.30 

0.32 

0.37 

28. 

62 

22. 

20. 

6. 

327. 

0 . 

389. DISTI LLA 

389. 

10 

0.07 

0.05 

0.77 

379. 

845. 

300. 

279. 

82. 

0 . 

-807. 

845. DISTILLA 

38. 

0 

0.31 

0.33 

0.36 

28. 

61 . 

21 . 

20. 

6. 

328. 

0 . 

389. DISTILLA 

389. 

10 

0.07 

0.05 

0.77 

398. 853. 

300. 

287. 

84. 

0 . 

-834. 

853. DISTILLA 

19. 

0 

0.32 

0.34 

0.3S 

22. 

58. 

14. 

20. 

6. 

337. 

0 . 

395. DISTILLA 

395. 

10 

0.05 

0.05 

0.76 

478. 

1294. 

300. 

454. 

133. 

0 . 

-1355. 

1294. DISTILLA 

-61 . 

0 

0.27 

0.35 

0.23 

24. 

56. 

14. 

20. 

6. 

337. 

0 . 

393. DISTILLA 

393. 

10 

0.06 

0.05 

0.76 

520. 

1218. 

300. 

443. 

130. 

0 . 

-1321 . 

1218. DISTILLA 

-103. 

0 

0.30 

0.36 

0.25 
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DATE 06/06/79 GENERAL ELECTRIC COMPANY PAGE 

COGENERATION TECHNOLOGY ALTERNATIVES STUDY 

1 &SE PEG ADV DESIGN ENGR REPORT 5. 1 

**FUEL ENERGY SAVED BY PROCESS AND ECS** 

INDUSTRY 28653 MW 6.00 PROCESS MILLIONS BTU/HR 300.0 PROCESS TEMP ( F ) 489. PRODUCT PHENOL-ACETO HOURS PER YEAR 


POWER TO HEAT RATIO 0.068 

UTILITY FUEL COAL WASTE FUEL EQV BTU*t0**6= 0. HOT WATER BTU*10**6= 


155 I 

f 


8200. 


O. 






WASTE 

FUEL 

COGEN 

COGEN 

COGEN 

COGEN 

AUX 

UTILIT 

TOTAL SITE 

NET* 

FAIL 

FESR 

POWER HEAT 





FUEL 
USED 
1 0**6 
BTU/HR 

SAVED* 
MO -NET 
10**6 
BTU/HR 

FUEL 

USED 

10**6 

BTU/HR 

PROCES 
HEAT 
TO* *6 
BTU/HR 

PROCES 

POWER 

10**6 

BTU/HR 

MW 

ELECT 

PROCES 

B01LR 

10**6 

BTU/HR 

FUEL 
USED 
1 0**6 
BTU/HR 

FUEL FUEL 

SITE USED 

10**6 
BTU/HR ' 

TOTAL* 
UTILIT 
1 0**6 
BTU/HR 



FACTR 

FACTR 

41 

GTRW1 6 

GT-85RE- 1 6 

POWR 


25. 

57. 

16. 

20. 

6. 

335. 

0 . 

392. DISTILLA 

392. 

10 

0,06 

0.05 

0.77 

41 

GTRW1 6 

GT-85RE-1 6 

HEAT 

0 . 

481 . 

1108. 

300. 

396. 

116. 

0 . 

-1172. 

1 1 08. DISTI LLA 

-34. 

0 

0.30 

0.36 

0.27 

42 

GTR308 

GT-60RE-08 

POWR 

0 . 

20. 

66. 

18. 

20, 

6. 

331 . 

0 . 

397. DISTILLA 

397. 

10 

0.05 

~0T05" 

”0.76 

42 

GTR308 

GT-60RE-08 

HEAT 

0 . 

319. 

1077. 

300. 

334. 

98. 

0 . 

-979. 

1077. DISTILLA 

98. 

0 

0.23 

0.31 

0.23 

43 

GTR312 

GT-60RE-12 

POWR 

0 . 

26. 

60. 

19. 

20. 

6. 

331 . 

0 . 

391 .DISTILLA 

391 . 

10 

0.06 

0.05 

0.77 

43 

QTR312 

G7-60RE- 1 2 

HEAT 

0 . 

418. 

951 . 

300. 

325. 

95. 

0 . 

-953. 

951 .DISTILLA 

-1 . 

0 

0.31 

0.34 

0^32 

44 

3TR31 6 

GT-60RE-16 

POWR 

0 . 

26. 

60. 

19. 

20. 

6. 

330. 

0 . 

391 .DISTILLA 

391 . 

10 

0.06 

0.05 

0.77 

44 

GTR316 

GT-60RE-16 

HEAT 

0 . 

409. 

942. 

300. 

319. 

94. 

0 . 

-934. 

942. DISTILLA 

6 . 

0 

0.30 

0.34 

0.32 

45 

FCPADS 

FUEL-CL-PH 

POWR 

0 . 

21 . 

54. 

9. 

20. 

6. 

342. 

0 . 

396. DISTILLA 

396. 

0 

0.05 

0.05 

0.76 

45 

FCPADS 

FUEL-CL-PH 

HEAT 

0 . 

684. 

1765. 

300. 

671 . 

197. 

0 . 

-2032. 

1765. DISTILLA 

-267. 

0 

0.23 

0.38 

0. 17 

46 

FCMCDS 

FUEL-CL-MO 

POWR 

0 . 

28. 

50. 

12 . 

20. 

6. 

339. 

0 . 

389. DISTILLA 

389. 

0 

0.07 

0.05 

0.^7 

46 

FCMCDS 

FUEL-CL-MO 

HEAT 

0 . 

723. 

1288. 

300. 

530. 

155. 

0 . 

-1594. 

1288. DISTI LLA 

-306. 

0 

0.36 

0.41 

0.23 




yWfcSLL PAGE PRINTING lYgVEM- PHftg-02 


DATE 06/06/79 GENERAL ELECTRIC COMPANY • PAGE 

COGENERATION TECHNOLOGY ALTERNATIVES STUDY 

ISSE PEO ADV DESIGN ENGR REPORT 5. 1 

**FUEL ENERGY SAVED BY PROCESS AND ECS** 

INDUSTRY 28654 MW 0.70 PROCESS MILLIONS BTU/HR 220.0 PROCESS TEMP(F) 489. PRODUCT ETHYLBENZENE HOURS PER YEAR 


POWER TO HEAT RATIO 0.011 

UTILITY FUEL COAL WASTE FUEL EOV BTU*10**6* O. HOT WATER BTU* 10**6* 


156 


7900. 


O. 






WASTE 

FUEL 

COGEN 

COGEN 

COGEN 

COGEN 

AUX 

UTILIT 

TOTAL SITE 

NET* 

FAIL 

FESR 

POWER 

HEAT 





FUEL 

SAVED* 

FUEL 

PROCES 

PROCES 

MW 

PROCES 

FUEL 

FUEL FUEL 

TOTAL* 



FACTR 

FACTR 





USED 

NO -NET 

USED 

HEAT 

POWER 

ELECT 

BOILR 

USED 

SITE USED 

UTILIT 









t 0**6 

10**6 

10**6 

10**6 

10**6 


10**6 

10**6 

10**6 

10**6 










BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 


BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 





0 

ONOCGN 

NO COG 

0 N 

0. 

0. 

0. 

0. 

0. 

0. 

259, 

7. 

259. COAL-FGD 

266. 

0 

0. 

0.01 

0.83 

1 

STM 141 

STM-TURB-1 

POWR 

0. 

5. 

40. 

32. 

2. 

1 . 

221 . 

0. 

262. RESIDUAL 

262. 

10 

0.02 

0.01 

0.64 

1 

STM141 

STM-TURB-1 

KEAT 

0. 

32. 

278. 

220. 

16. 

5. 

0. 

-44. 

278. RESIDUAL 

234. 

10 

0. io 

0,06 

0.79 

1 

STM141 

STM-TURB-1 

POWR 

0. 

5. 

40. 

32. 

2. 

1 . 

221 . 

0. 

262. COAL-FGD 

262. 

10 

0.02 

0.01 

0.84 

1 

STM141 

STM-TURQ-1 

HEAT 

0. 

32. 

278. 

220. 

16. 

5. 

0. 

-44. 

278. COAL-FGD 

234. 

10 

0.10 

0.06 

0.79 

1 

STM141 

STM-TURB-1 

POWR 

0. 

5. 

40. 

32. 

2. 

1 . 

221 . 

0. 

262. COAL- AFB 

262. 

10 

0.02 

0.01 

0.84 

1 

STM141 

STM-TURB-1 

HEAT 

0. 

32. 

276. 

220. 

16. 

5. 

0. 

-44. 

278. COAL- AFB 

234. 

10 

0. 10 

0.06 

0,79 

2 

STM088 

STM-TURB-8 

POWR 

0. 

5. 

108. 

89. 

2. 

1 . 

154. 

0. 

262. RESIDUAL 

262. 

1 1 

0.02 

0.01 

0.84 

2 

STM068 

STM-TURB-8 

HEAT 

0. 

1 1 . 

266. 

220. 

6. 

2. 

0. 

-11 . 

266. RESIDUAL 

255. 

11 

0.04 

0.02 

0.83 

2 

STM088 

STM-TURB-8 

POWR 

0. 

5. 

108. 

89. 

2. 

1 . 

154. 

0. 

262. COAL-FGD 

262. 

11 

0.02 

C.01 

0.84 

2 

STM088 

STM-TURB-8 

HEAT 

0. 

11 . 

266. 

220. 

6. 

2. 

0. 

-11. 

266. COAL-FGD 

255. 

11 

0.04 

0.02 

0.83 

2 

STM088 

STM-TURB-8 

POWR 

0. 

5. 

108. 

89. 

2. 

1 . 

154. 

0. 

262. COAL- AFB 

262. 

1 1 

0.02 

0.01 

0.84 

2 

STM088 

STM-TURB-8 

HEAT 

0. 

11 . 

266. 

220. 

6. 

2. 

0. 

-1 1 . 

266 . COAL-AFB 

255. 

11 

0.04 

0.02 

0.83 

3 

PFBSTM 

PFB-STMTB- 

POWR 

0. 

4. 

18. 

12. 

2. 

1 . 

244. 

0. 

262 . CGAL-PFB 

262. 

10 

0.02 

0.01 

0.64 

3 

PFBSTM 

PF6-STMTB- 

HEAT 

0. 

79. 

314. 

220. 

43. 

13. 

0. 

-126. 

314. COAL-PFB 

188. 

10 

0.20 

0. 14 

0.70 

4 

TI3TMT 

TI-STMTB-1 

POWR 

0. 

5. 

13. 

e. 

2. 

1 . 

249. 

0. 

262. RESIDUAL 

262. 

10 

0.02 

0.01 

0.84 

4 

TISTMT 

Tt-STMTB-1 

HEAT 

0. 

120. 

33®- 

220. 

63. 

19. 

0. 

-190. 

336. RESIDUAL 

146. 

0 

0.26 

0,19 

0,65“ 

4 

T1STMT 

TI-STMTB-1 

POWR 

0. 

5. 

13. 

8, 

2. 

1 . 

249. 

0. 

262. COAL 

262. 

10 

0.02 

0.01 

0.84 

4 

TISTMT 

TI-STMTB-1 

HEAT 

0. 

120. 

336. 

220. 

63. 

19. 

0. 

-190. 

336. COAL 

146. 

0 

0.26 

0.19 

0.65 

5 

TIHRSG 

THERMIONIC 

POWR 

0. 

2. 

17. 

10. 

2. 

1 . 

247. 

0. 

264. RESIDUAL 

264. 

10 

0.01 

0.01 

0.83 

5 

TIHRSG 

THERMIONIC 

HEAT 

o. 

53. 

368. 

220. 

52. 

15. 

0. 

-154. 

368. RESIDUAL 

214. 

0 

0.13 

0. 14 

0,60 

5 

TIHRSG 

THERMIONIC 

POWR 

0. 

2. 

17. 

10. 

2. 

1 . 

247. 

0. 

264 . COAL 

264. 

10 

0,01 

0.01 

"0783 

5 

TIHRSG 

THERMIONIC 

HEAT 

o. 

53. 

368. 

220. 

52. 

15. 

0. 

-154. 

368. COAL 

214. 

0 

0.13 

0. 14 

0.60 

6 

STIRL 

STIRUNG-1 

POWR 

0. 

3. 

11 . 

6 . 

2. 

1 . 

252. 

0. 

263. DIST! LLA 

263. 

o 

0.01 

0.01 

0.84 

6 

STIRL 

STIRL ING-1 

HEAT 

0. 

123. 

432, 

220. 

95. 

' 28. 

0. 

-288. 

432.DISTILLA 

144 . 

o 

0.22 

0.22 

0,51 


5 

i 


r 


'{DATE 05/06/79 GENERAL ELECTRIC COMPANY PAGE 157 

COGENERATION TECHNOLOGY ALTERNATIVES STUDY 

feSE PEO ADV DESIGN ENGR REPORT 5. 1 $ 

**FUEL ENERGY SAVED BY PROCESS AND ECS** „ 


INDUSTRY 28654 MW 0.70 PROCESS MILLIONS BTU/HR 220.0 PROCESS TEMP(F) 489. PRODUCT ETHYLBENZENE HOURS PER YEAR 7900. 



UTILITY FUEL 

COAL 

WASTE 

FUEL 

COGEN 

POWER TO HEAT RATIO 0.011 

WASTE FUEL EGV BTU* 10**6= 0. HOT 

COGEN COGEN COGEN AUX UTILIT TOTAL SITE 

WATER BTU* 10**6 
NET* FAIL 

= c 

FESR 

1, 

POWER 

HEAT 





FUEL 

SAVEO= 

FUEL 

PROCES 

PROCES 

MW 

PROCES 

FUEL 

FUEL FUEL 

TOTAL* 



FACTR 

FACTR 





USED 

NO-NET 

USED 

HEAT 

POWER 

ELECT 

BOILR 

USED 

SITE USED 

UTILIT 









1 0**6 

1 0**6 

10k*6 

1 0**6 

1 0**6 


10**6 

1 0**6 

10**6 

10**6 









BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 


BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 





6 

STIRL 

STIRLING-1 

POWR 

0. 

3. 

1 1 . 

6. 

2. 

1 . 

252. 

0. 

263. RESIDUAL 

263. 

0 

0.01 

0.01 

0.84 

6 

STIRL 

STIRLING-1 

HEAT 

D. 

123. 

432. 

220. 

95. 

28. 

0. 

-288. 

432. RESIDUAL 

144. 

0 

0.22 

0.22 

0.51 

6 

STIRL 

STIRLING-1 

POWR 

0. 

3. 

11. 

6. 

2. 

1 . 

252. 

0. 

263. COAL 

263. 

0 

0.01 

0.01 

0.84 

6 

STIRL 

STIRLING-1 

HEAT 

0. 

123. 

432. 

220. 

95. 

28. 

0. 

-288. 

432. COAL 

144. 

0 

0.22 

0.22 

0.51 

7 

HEGT85 

HELIUM-GT- 

POWR 

0. 

-1 . 

7. 

-1 . 

2. 

1 . 

260. 

0. 

267. COAL- AFB 

267. 

11 

-0.00 

0.01 

0.82 

7 

HEGT85 

HELIUM-GT- 

HEAT 

-2322. 

252. 

-2322. 

220. 

-745. 

-218. 

0. 

2337. 

-2322. COAL -AFB 

15. 

1 1 

-7.78 

xxxx* 

14.95 | 

8 

HEGT60 

HELIUM-GT- 

POWR 

0. 

-0. 

9. 

1 . 

2. 

1 . 

257. 

0. 

266. COAL- A^B 

266. 

10 

-0.00 

0.01 

0.83 I 

8 

HEGT60 

HELIUM-GT- 

HEAT 

0. 

-21 . 

1466. 

220. 

380. 

111. 

0. 

-1179. 

1466. COAL-AFB 

287. 

0 

-0.01 

0.26 

0.15 1 

9 

HEGTOO 

HELIUM-GT- 

POWR 

0. 

1 . 

14. 

6. 

2. 

1 . 

251 . 

0, 

265. COAL- AFB 

265, 

10 

0.00 

0.01 

k 

0.83 

9 

HEGTOO 

HELIUM-GT- 

HEAT 

0. 

45. 

475. 

220. 

84. 

25. 

0. 

-254. 

475. COAL-AFB 

221 . 

10 

0.09 

0. 18 

0.46 

10 

FCMCCL 

FUEL-CL-MO 

POWR 

0. 

4. 

8. 

4. 

2. 

1. 

254. 

0. 

262. COAL 

262. 

10 

0.01 

0.01 

0.84 

10 

FCMCCL 

FUEL-CL-MO 

HEAT 

0. 

235. 

468. 

220. 

142. 

42. 

0. 

-437. 

468. COAL 

31 . 

10 

0.33 

0.30 

0.47 

11 

FCSTCL 

FUEL-CL-ST 

POWR 

0. 

4. 

7. 

3. 

2. 

1 . 

255. 

0. 

262. COAL 

262. 

10 

0.02 

0.01 

0.84 

11 

FCSTCL 

FUEL-CL-ST 

HEAT 

0. 

286. 

498. 

220. 

168. 

49. 

0. 

-519. 

498. COAL 

-20. 

10 

0.36 

0.34 

0.44 

12 

IGGTST 

I NT-6AS-GT 

POWR 

0. 

3. 

10. 

5, 

2. 

1 . 

253. 

0. 

263. COAL 

263. 

10 

0.01 

0,01 

0.84 

12 

IGGTST 

I NT-GAS-GT 

HEAT 

0. 

136. 

463. 

220. 

109. 

32. 

0. 

-333. 

463. COAL 

130. 

10 

0.23 

0.24 

_G,47 

S 13 

GTSOAR 

GT-HRSG-1 0 

POWR 

0. 

3. 

8. 

3. 

2. 

1 . 

255. 

0. 

263. RESIDUAL 

263. 

10 

0.01 

0.01 

0.84 

: 13 

t 

GTSOAR 

GT-HRSG-10 

HEAT 

0. 

205. 

575. 

220. 

167. 

49. 

0. 

-514. 

575. RESIDUAL 

61 . 

0 

0.26 

0.29 

0.38 

i 14 

GTAC08 

GT-HRSG-08 

POWR 

0. 

4. 

9. 

5. 

2. 

1 . 

253. 

0. 

2C2. RESIDUAL 

262. 

10 

0,01 

0 01 

0.84 

3 14 

GTAC08 

GT-HRSG-03 

HEAT 

0. 

192. 

427. 

220. 

115. 

34. 

0. 

-352. 

427. RESIDUAL 

74. 

0 

0.31 

C.27 

0.52 

1 

; 15 

GTAC12 

GT-HRSG-1 2 

POWR 

0. 

4. 

8. 

4. 

2. 

1 . 

255. 

0. 

262. RESIDUAL 

262. 

10 

0.01 

0.01 

0.84 

! 15 

GTAC12 

GT-HRSG-1 2 

HEAT 


237. 

475. 

220. 

145. 

42. 

0. 

-445. 

475. RESIDUAL 

30. 

0 

0.33 

0.31 

0.46 

. 16 

GTAC16 

GT-HRSG-1 Q 

POWR 

0. 

4. 

7. 

3. 

2. 

I . 

255. 

0. 

263. RESIDUAL 

263. 

10 

0.01 

0.01 

0.84 | 

: 16 

GTAC16 

GT-HRSG- 1 6 

HEAT 

0. 

264. 

523. 

220. 

169. 

50. 

0. 

-520. 

523. RESIDUAL 

3. 

0 

0.34 

0.32 

0*42 , , 

' 17 

GTWC1 6 

GT-HRSG-1 6 

POWR 


3. 

8. 

3. 

2. 

1 . 

255. 

0. 

263. RESIDUAL 

263. 

to 

0.01 

0.01 

0.84 1 

17 

GTWC16 

GT-HRSG- 16 

HEAT 

0. 

250. 

542. 

220. 

171 . 

50. 

0. 

-526. 

542. RESIDUAL 

IS. 

0 

0.32 

0.32 

0.41 1 
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PAGE 
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1 






**FUEL 

ENERGY 

SAVED BY PROCESS AND 

ECS** 







I NDU3TRY 

28654 MW 

0.70 

PROCESS MILLIONS BTU/HR 220 

.0 PROCESS TEMPCF) 

489. PRODUCT ETHYLBENZENE HOURS 

PER 

YEAR 7900. 









POWER 

TO HEAT RATIO 0.011 









UTILITY FUEL 

COAL 





WASTE FUEL EQV BTU* 10**6= 0. HOT 

WATER BTU*10**6= 

3. 






WASTE 

FUEL 

COGEN 

COGEN 

COGEN 

COGEN 

AUX 

UTIL1T 

TOTAL SITE 

NET* 

FAIL 

FESR 

POWER 

HEAT 





FUEL 

SAVED* 

FUEL 

PROCES 

PROCES 

MW 

PROCES 

FUEL 

FUEL FUEL 

TOTAL* 



FACTR 

FACTR 





USED 

NO -NET 

USED 

HEAT 

POWER 

ELECT 

BOILR 

USED 

SITE USED 

UTILIT 









10**6 

10**6 

10**6 

10**6 

10**6 


10**6 

1 0**6 

10**6 

10**6 









BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 


BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 





16 

CC1 626 

GTST- 16/26 

POWR 

0 . 

3. 

7. 

2. 

2. 

1 . 

256. 

0 . 

263. RESIDUAL 

2 s. . 

1 1 

0.01 

0.01 

0.84 

18 

CC1626 

GTST- 1 6/26 

HEAT 

0 . 

301 . 

635. 

220. 

217. 

64. 

0 . 

-670. 

635. RES I DUAL 

-35. 


0.32 

0.34 

0.35 

19 

CC1622 

GTST- 16/22 

POWR 

0 . 

3. 

7. 

3. 

2. 

1 . 

256. 

0 . 

263.RES1 DUAL 

263. 

1 1 

0.01 

— 0.01 

"0.84 

19 

CC1622 

GTST- 16/22 

HEAT 

j. 

283. 

580. 

220. 

193. 

57. 

0 . 

-597. 

580. RESIDUAL 

-17. 


0.33 

0,33 

0.38 

20 

CC1222 

GTST- 12/22 

POWR 

0 . 

4. 

7. 

3. 

2, 

I . 

256. 

0 . 

263. RESIDUAL 

263. 


0.01 

0.01 

0.84 

20 

CC1222 

GTST- 12/22 

HEAT 

0 . 

283. 

574. 

220. 

191 . 

56. 

0 . 

-591 . 

574. RESIDUAL 

-16. 


0.33 

0.33 

0.38 

21 

CC0822 

GTST-08/22 

POWR 

0 . 

4. 

8. 

4. 

2. 

1 . 

255. 

0 . 

262. RESIDUAL 

262. 

1 1 

0.01 

0,01 

0.84 

21 

CC0822 

GTST-08/22 

HEAT 

0 . 

234. 

485. 

220. 

147. 

43. 

0 . 

-453. 

485. RESIDUAL 

32. 


0.33 

0.30 

J3.45 

22 

STIG15 

STIG-15-16 

POWR 

0 . 

1 . 

6. 

0 . 

2. 

1 . 

259. 

0 . 

265. RESIDUAL 

265. 

1 1 

0.00 

0,01 

0.83 

22 

STIG15 

STIG-15-16 

HEAT 

0 . 

3485. 

16923. 

220. 

6448. 

1890. 

0 . 

■20142. 

16923. RESIDUAL 

-3218. 


0. 17 

0.38 

0.01 

23 

STIG10 

STIG-10-16 

POWR 

0 . 

2. 

7. 

1 . 

2. 

1 . 

258. 

0 . 

264 . RESIDUE. 

264. 

11 

0.01 

0.01 

0.83 

23 

STIG10 

STIG-10-16 

HEAT 

0 . 

462. 

1660. 

220. 

596. 

175. 

0 . 

-1856. 

1660. RESIDUAL 

-195. 


0.22 

0.36 

0.13 

24 

STIG1S 

STIG-1S-16 

POWR 

0 . 

2 . 

7. 

2. 

2. 

1 . 

257. 

0 . 

264. RESIDUAL 

264. 

1 1 

0.01 

0.01 

0.83 

24 

STIG1S 

STIG-1S-16 

HEAT 

0 . 

308. 

1044. 

220. 

350. 

103, 

0 . 

-1086. 

1044. RESIDUAL 

-42. 


0.23 

0.34 

0.21 

25 

DEADV3 

DIESEL-ADV 

POWR 

0 . 

2. 

6. 

1 . 

2. 

1 . 

258. 

0 . 

264. RES I DULL 

264. 

1 1 

0.01 

0.01 

0.63 

25 

DEADV3 

DIESEL- ADV 

HEAT 

0. 

488. 

1438. 

220. 

534. 

156. 

0 . 

-1660. 

1438. RESIDUAL 

-222. 


0.25 

0.37 

0. 15 


26 

DEADV2 

DIESEL-ADV 

POWR 

0. 

3. 

6. 

2. 

2. 

1 . 

257. 

0. 

263. RESIDUAL 

263. 

11 

0.01 

0.01 

0.84 

26 

DEADV2 

DIESEL-ADV 

HEAT 


397. 

866. 

220. 

321 . 

94. 

0. 

-997. 

866. RESIDUAL 

-131 , 

1 

0.31 

0.37 

0.25 

27 

DEADV1 

DIESEL-ADV 

POWR 

0. 

4. 

6. 

3. 

2. 

1 . 

256. 

0. 

262. RESIDUAL 

262. 

1 1 

0.01 

0.01 

0.84 

27 

DEADV1 

DIESEL-ADV 

HEAT 

0. 

348. 

563. 

220. 

209. 

61 . 

0. 

-645. 

563. RESIDUAL 

-82. 

1 

0.38 

0.37 

0.39 

28 

DEHTPM 

ADV-DI ESEL 

POWR 


3. 

9. 

4. 

2. 

1 . 

254. 

0 . 

263. RESIDUAL 

263. 

10 

0.01 

0.01 

0.84 

28 

DErfTPM 

ADV-DI ESEL 

HEAT 

0. 

182. 

510. 

220. 

139. 

41 . 

0 . 

-426. 

510. RESIDUAL 

84. 

0 

0.26 

0.27 

0.43 

29 

DES0A3 

Dl ESEL-SOA 

POWR 

0. 

2. 

7. 

1 . 

2 . 

1 . 

258. 

0 . 

265.DISTILLA 

265. 

1 

0.01 

0,01 

0.63 

29 

DES0A3 

DIESEL-SOA 

HEAT 

0. 

496. 

1849. 

220. 

668. 

196. 

0. 

-2079, 

1 849. DISTI LLA 

-229. 

1 

0.21 

0.36 

0. 12 

2S 

"TES0A3 

D I ESEL-SOA 

POWR 

■9 

2 . 

7. 

1 . 

2. 

1 . 

258. 

0. 

265. RESIDUAL 

265. ' 

1 

0.01 

0.01 

0.63 1 

29 

YS0A3 

DIESEL-SOA 

HEAT 

19 

496. 

1849. 

220. 

668. 

196. 

0. 

-2079. 

1849. RESIDUAL 

-229. 

1 

0.21 

0.36 

0.12 I 
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■DATE 06/06/79 - GENERAL ELECTRIC COMPANY PAGE 159 


I8SE PEO 

ADV DESIGN 

ENGR 

COGENERATION TECHNOLOGY ALTERNATIVES STUDY 
REPORT 5. 1 

1 NDUSTRY 

28654 MW 

0.70 

**FUEL ENERGY SAVED BY PROCESS AND ECS** 

PROCESS MILLIONS BTU/HR 220.0 PROCESS TEMPI F) 489. PRODUCT ETHYLBENZENE HOURS PER YEAR 7900. 


POWER TO HEAT RATIO 0.011 “ ” 

UTILITY FUEL COAL WASTE FUEL EQV BTU*10=*6= 0. HOT WATER BTU*10**6= O, 






WASTE 

FUEL 

COGEN 

COGEN 

COGEN 

COGEN 

AUX 

UTILIT 

TOTAL SITE 

NET* 

FAIL 

FESR 

POWER HEAT 





FUEL 

SAVED* 

FUEL 

PROCES 

PROCES 

MW 

PROCES 

FUEL 

FUEL FUEL 

TOTAL* 



FACTR 

FACTR 





USED 

NO -NET 

USED 

HEAT 

POWER 

ELECT 

BOILR 

USED 

SITE USED 

UTILIT 







* 


10**6 

10**6 

10**6 

1 0**6 

10**6 


10**6 

1 0**6 

1 0**6 

10**6 









BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 


BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 





30 

DES0A2 

D I ESEL-SOA 

POWR 

0 . 

3. 

7. 

1 . 

2. 

1 . 

257. 

0 . 

264 . DIST1 LLA 

264. 

1 

0.01 

0.01 

0.83 

30 

DES0A2 

DIESEL-SOA 

HEAT 

0 . 

387. 

1000. 

220. 

361 . 

106. 

0 . 

-1121 . 

1 000. DISTI LLA 

-121 . 

1 

0.28 

0.36 

0.22 

30 

DES0A2 

DIESEL-SOA 

POWR 

0 . 

3. 

7. 

1 . 

2. 

1 . 

257. 

0 . 

264. RES I DUAL 

264. 

1 

0.01 

0.01 

0.83 

30 

DES0A2 

DIESEL-SOA 

HEAT 

0 . 

387. 

1000. 

220. 

361 . 

106. 

0 . 

-1121. 

1000. RESIDUAL 

-121 , 

1 

0.28 

0.36 

0.22 

31 

DES0A1 

DIESEL-SOA 

POWR 

0 . 

4. 

7. 

3. 

2. 

1 . 

256, 

0 . 

262. DISTI LLA 

262, 

1 

0.01 

0.01 

0.84 

31 

DES0A1 

DIESEL-SOA 

HEAT- 

0 . 

329. 

549. 

220. 

198. 

58. 

0 . 

-611 . 

549. DISTI LLA 

-63. 

1 

0.37 

0.36 

0.40 

31 

DES0A1 

DIESEL-SOA 

POWR 

0 . 

4. 

7. 

* 3. 

2. 

1 , 

256. 

0, 

262. RESIDUAL 

262. 

1 

0.01 

0.01 

0.84 

31 

DES0A1 

DIESEL-SOA 

HEAT 

0 . 

329. 

549. 

220. 

198. 

58. 

0 . 

-61 1 . 

549. RESIDUAL 

-63. 

1 

0.37 

0.36 

0.40 

32 

GTSOAD 

GT-HRSG-1 0 

POWR 

0 . 

4. 

8. 

4. 

2. 

1 . 

254. 

0. 

263. DISTI LLA 

263. 

io 

0.01 

0.01 

0.84 

32 

GTSOAD 

GT-HRSG- 1 0 

HEAT 

o. 

216. 

485. 

220. 

142. 

42. 

0 . 

-435. 

485. DISTI LLA 

50. 

0 

0.31 

0.29 

0.45 

33 

GTRA08 

GT-85RE-08 

POWR 

0 . 

3. 

7. 

2 . 

2 . 

1 . 

257. 

0. 

263. DISTI LLA 

263. 

10 

0.01 

0.01 

0.84 

33 

GTRA08 

GT-85RE-08 

HEAT 

0 . 

352. 

803, 

220. 

287. 

84. 

0 . 

-688. 

803. DISTI LLA 

-85. 

0 

0.30 

0.36 

0.27 

34 

GTRA1 2 

GT-85RE- 1 2 

POWR 

0 . 

3. 

7. 

2. 

2. 

1 . 

257. 

0 . 

263. DISTI LLA 

263. 

10 

0.01 

0.01 

0.84 

34 

GTRA1 2 

GT-05RE-12 

HEAT 

0 . 

348. 

747. 

220. 

267. 

78. 

0 . 

-628. 

747. DISTI LLA 

-81 . 

0 

0.32 

0.36 

0.29 

35 

GTRA16 

GT-85RE-1 6 

POWR 

0. 

3. 

7. 

2. 

2. 

1 . 

256. 

0 . 

263. DISTI LLA 

263. 

10 

0.01 

0.01 

0.84 

35 

GTRA16 

GT-85RE-1 6 

HEAT 

0 . 

321 . 

691 . 

220. 

241 . 

71 . 

0 . 

-746. 

691 .DISTI LLA 

-55. 

0 

0.32 

0.35 

0.32 

36 

©TR208 

GT-60RE-08 

POWR 

0 . 

3. 

7. 

3. 

2. 

1 . 

256. 

0 . 

263. DISTI LLA 

263. 

10 

0.01 

0.01 

0.84 

36 

GTR208 

GT-60RE-08 

HEAT 

0 . 

259. 

595. 

220. 

190. 

56. 

0 . 

-587. 

595. DISTI LLA 

7, 

0 

0.30 

0,32 

0.37 

37 

GTR212 

GT-60RE- 1 2 

POWR 

0 , 

3. 

7, 

3. 

2. 

1 . 

256. 

0 . 

263. DISTI LLA 

263. 

10 

0.01 

0.01 

0.84 

37 

GTR212 

GT-60RE- 1 2 

HEAT 

0 . 

278. 

619. 

220. 

204, 

60. 

0 . 

-631 . 

61 9. DISTI LLA 

-12. 

0 

0.31 

0.33 

0.36 

38 

GTR216 

GT-60RE- 1 6 

POWR 


3. 

7. 

2. 

2. 

1 , 

256. 

0 . 

263 . DI ST! LLA 

263. 

10 

0.01 

0.01 

0.84 

38 

GTR216 

GT-60RE-16 

HEAT 

0 . 

292. 

626. 

220. 

21 1 . 

62. 

0 . 

-651 . 

626. DISTI LLA 

-26, 

0 

0,32 

0,34 

0.35 

39 

GTRW08 

GT-85RE-08 

POWR 

0 . 

3. 

7. 

2. 

2. 

1 . 

257. 

0 . 

264. DISTI LLA 

264. 

10 

0.01 

0.01 

0.83 

39 

GTRW08 

GT-85RE-08 

HEAT 

0 . 

351 . 

949. 

220. 

333. 

98. 

0 . 

-1033. 

949, DISTI LLA 

-84. 

0 

0.27 

0.35 

0.23 

40 

GTRW12 

GT-85RE-12 

POWR 

0 . 

3. 

7, 

2. 

2. 

1 . 

257. 

0 . 

263. DISTI LLA 

263. 

10 

0.01 

0,01 

0.83 

40 

GTRW1 2 

GT-85RE-12 

HEAT 

0 . 

382. 

893, 

220. 

325. 

95. 

0 . 

-1008, 

893. DISTI LLA 

-1 15. 

0 

0.30 

0,36 

0.25 
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DATE 06/06/79 GENERAL ELECTRIC COMPANY PAGE 160 

COGENERATION TECHNOLOGY ALTERNATIVES STUDY 

I &SE PEO ADV DESIGN ENGR REPORT 5. 1 

**FUEL ENERGY SAVED BY PROCESS AMD ECS** 

INDUSTRY 26654 MW 0.70 PROCESS MILLIONS BTU/HR 220.0 PROCESS TEMPCF) 489. PRODUCT ETHYLBENZENE HOURS PER YEAR 7900. 


" POWER TO HEAT RATIO 0.011 

UTILITY FUEL COAL WASTE FUEL EQV BT5J*10**6= 0. HOT WATER BTU*10**6= 0. 

__ WASTE FUEL COGEN COGEN COGEN COGEN AUX UTILIT TOTAL SITE NET* FAIL FESR POWER H EAT 

FUEL SAVED* FUEL PROCES PROCES MW PROCES FUEL FUEL FUEL TOTAL* FACTR FACTR 

USED NO-NET USED HEAT POWER ELECT BO I LR USED SITE USED UTILIT 

10**6 10**6 10**6 10**6 10**6 10**6 10**6 10**6 10**6 
BTU/HR BTU/HR BTU/HR BTU/HR BTU/HR BTU/HR BTU/HR BTU/HR BTU/HR 


41 

GTRW16 

GT-65RE-16 

POWR 

0 . 

3. 

7. 

2. 

2. 

1 . 

257. 

0 . 

263.DISTILLA 

263. 

10 

0.01 

0.01 

0.84 j 

41 

GTRW1 6 

GT-85RE-16 

HEAT 

0 . 

353. 

813. 

220. 

290. 

85. 

0 . 

-899. 

813.DISTILLA 

-86. 

0 

0.30 

0.36 

0.27 

42 

GTR308 

GT-60RE-08 

POWR 

0 . 

2. 

8. 

2. 

2. 

1 . 

256. 

0 . 

264 , DISTI LLA 

264. 

10 

0.01 

0.01 

0.83 

42 

GTR308 

GT-60RE-08 

HEAT 

0 . 

234. 

790. 

220. 

245. 

72. 

0. 

-758. 

790.0 1 ST I LLA 

32. 

0 

0.23 

0.31 

0.28 

43 

GTR312 

GT-60RE-12 

POWR 


3. 

7. 

2. 

2. 

1 . 

256. 

0 . 

263. DISTI LLA 

263. 

10 

0.01 

0.01 

0.84 

43 

GTR312 

GT-60RE-12 

HEAT 

0 . 

307. 

698. 

220. 

239. 

70. 

0 , 

-738. 

698 . DISTI LLA 



0.31 

0:34 

0,32 

44 

GTR316 

GT-60RE-1 6 

POWR 

0 . 

3. 

7. 

2. 

2. 

1 . 

256. 

0 . 

263. DISTI LLA 



0.01 

0.01 

0.84 

44 

GTR316 

GT-60RE- 1 6 

HEAT 

0 . 

300. 

691 . 

220. 

234. 

69. 

0 , 

-725. 

691 .DISTILLA 



0,30 

0.34 

0.32 

45 

FCPADS 

FUEL-CL-PH 

POWR 

SI 

2. 

6. 

1 . 

2. 

1 . 

258. 

0 . 

264. DISTI LLA 

264. 

10 

0,01 

0.01 

0.83 

45 

FCPADS 

FUEL-CL-PH 

HEAT 

19 

501 . 

1294. 

220. 

492. 

144. 

0 , 

-1529. 

1294. DISTI LLA 

-235. 

0 

0,28 

0.38 

0. 17 

46 

FCMCDS 

FUEL-CL-MO 

POWR 

0 . 

3. 

6. 

1 . 

2. 

it 

257. 

0 . 

263. DISTI LLA 

263. 

10 

0.01 

0.01 

0.84 

1 46 

FCMGDS 

FUEL-CL-MQ 

HEAT 

0 . 

530. 

944, 

220. 

389. 

1 VA. 

0 . 

-1208. 

944. DISTILLA 

-264. 

0 

0.36 

0.41 

0.23 
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[ DATE 06/06/79 GENERAL ELECTRIC COMPANY PAGE 161 

l COGENERATION TECHNOLOGY ALTERNATIVES STUDY 

t ieSE PEO ADV DESIGN ENGR REPORT 5. 1 


I NDUSTRY 

28691 MW 

1 .50 

*=FUEL ENERGY SAVED BY PROCESS AND 
PROCESS MILLIONS BTU/HR 133.0 PROCESS TEMP(F) 

ECS** 

574. PRODUCT METHANOL- 

-SYN HOURS 

PER YEAR 7880. 









POWER TO HEAT RATIO 0.038 









UTILITY FUEL 

COAL 





WASTE 

FUEL EQV BTU* 10**6= 353. HOT 

WATER BTU* 10**6= 

= 0 

• 






WASTE 

FUEL 

COGEN 

COGEN 

COGEN 

COGEN 

AUX 

UTILIT 

TOTAL SITE 

NET* 

FAIL 

FESR 

POWER 

HEAT 





FUEL 

SAVED* 

FUEL 

PROCES 

PROCES 

MW 


PROCES 

FUEL 

FUEL FUEL 

TOTAL+ 



FACTR 

FACTR 





USED 

NO -NET 

USED 

HEAT 

POWER 

ELECT 

BOILR 

USED 

SITE USED 

UTILIT 









10**6 

1 0**6 

10**6 

10**6 

10**6 



10**6 

1 0**6 

10**6 

10**6 









BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 



BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 





0 

ONOCGN 

NO COG 

0 N 

156. 

0 . 

0 . 

0 . 

0 . 


0 . 

156. 

16. 

156. COAL- FGD 

172. 

0 

0 . 

0.03 

0.77 

1 

STM141 

STM-TURB- 1 

POWR 

170. 

3. 

170. 

139. 

5 


2. 

-7. 

0 . 

170. RESIDUAL 

170. 

1 1 

1.00 

0.03 

0.78 

1 

STM141 

STM-TURB-1 

HEAT 

162. 

10. 

162. 

133. 

5. 


1 . 

0 . 

1 . 

162. RESIDUAL 

163. 

11 

0.96 

0.03 

0.82 

1 

STM141 

STM-TUR3-1 

POWR 

170. 

3. 

170. 

139. 

5. 


2. 

-7. 

0 . 

1 70 . COAL-FGD 

170. 

1 1 

1 .00 

0.03 

0.78 

1 

STM 141 

STM-TURB-1 

HEAT 

162. 

10 . 

162. 

133. 

5. 


1 . 

0 . 

1 . 

1 62. COAL-FGD 

163. 

11 

0.96 

0.03 

O'. 82 

1 

STM141 

STM-TURB-1 

POWR 

170. 

3. 

170. 

139, 

5. 


2. 

-7. 

0 . 

1 70. COAL-AFB 

170. 

1 1 

1 .00 

0.03 

0.78 v, 

1 

STM 14 1 

STM-TURB-1 

HEAT 

162. 

10. 

162. 

133. 

5. 


1 . 

0 . 

1 . 

162. COAL- AFB 

163. 

11 

0.96 

0.03 

0.82 1 

2 

STM088 

STM-TURB-8 

POWR 

162. 

10. 

-675. 

-579. 

5. 


2. 

837. 

0 . 

162. RESIDUAL 

162. 

11 

1 .00 

0.03 

0,82 | 


2 

STM088 

STM-TURB-8 

HEAT 

155. 

-2. 

155. 

133. 

-1 . 

-0. 

0. 

20. 

I 55 . RES I OUAL 

175. 

11 

-0.23 

-0.01 

SBS J 

40 

N 

o 

2 

STM088 

STM-TURB-8 

POWR 

162. 

10. 

-675. 

-579. 

5. 

2. 

837. 

0. 

162. COAL-FGD 

162. 

1 1 

1 .00 

0.03 

0.82 * 

2 

STM088 

STM-TURB-8 

HEAT 

155. 

-2. 

155. 

133. 

-1 . 

-0. 

0. 

20. 

155. COAL-FGD 

175. 

1 1 

-0.23 

-0.01 

0.76 


2 STM088 STM-TURB-8 POUR 162. 10. -675. -579. 5. 2. 837. 0. 162.C0AL-AFB 162. 11 1.00 0.03 0.82 

2 STM088 STM-TURB-8 HEAT 155. -2. 155. 133. -1. -0. 0. 20. 155.COAL-AFB 175. 11 -0.23 -0.01 0.76 


3 


PFB-STMT3- POWR 

163. 

9. 

46. 

33. 

5. 

2. 

117. 

0. 

1 63 . COAL-PFB 


10 

1.00 

0.03 

0.81 

3 


PFB-STMTB- HEAT 

164. 

37. 

184. 

133. 

21 . 

6. 

0. 

-48. 

1 84 . COAL-PFB 


10 

1.00 

0.11 

0.72 

4 

T I STMT 

TI-STMTB-1 POV/R 

132, 

10. 

31 . 

21 . 

5. 

2. 

132. 

0. 

163. RES I DUAL 



-0.95 

0.03 

__0. 82 


4 

T I STMT 

TI -STMTB-1 

HEAT 

156. 

0 . 

0 . 

0 . 

0 . 

0 . 

156. 

16. 

156. RESIDUAL 



-0.00 

0. 

0.77 

4 

TISTMT 

TI -STMTB-1 

POWR 

163. 

10. 

31 . 

21 . 

5. 

2. 

132. 

0 . 

1 63 . COAL 



1.00 

0.03 

0.82 

4 

T I STMT 

TI -STMTB-1 

HEAT 

196. 

61 . 

196. 

133. 

32. 

9. 

0 . 

-84. 

196. COAL 



1.00 

0. 16 

0.68 


5 TIHRSG THERMIONIC POWR 133. 3. 36. 20. 5. 2. 133. 0. 169. RESIDUAL 169. 10 -1.27 0.03 0.79 

5 TIHRSG THERMIONIC HEAT 156. O. O. 0. O. 0. 156. 16. 156. RESIDUAL 172. 110 -0.00 O. 0.77 


5 

TIHRSG 

THERMIONIC 

POWR 

169. 

3. 

36. 

20. 

5. 

2. 

133. 

0 . 

169. COAL 

169. 

10 

1.00 

0.03 

0.79 

5 

TIHRSG 

THERMIONIC 

HEAT 

239. 

23. 

239. 

• 133. 

34. 

10, 

0 . 

-89. 

239. COAL 

150. 

0 

1.00 

0. 14 

0.56 

6 

STIRL 

STIRLING-1 

POWR 

140. 

6. 

27. 

14. 

5. 

2. 

140. 

0 . 

166.DISTILLA 

166. 

1 

-0.67 

0.03 

0.80 

6 

STIRL 

STIRLING-1 

HEAT 

156. 

0 . 

0 . 

0 . 

0 . 

0 . 

156. 

16. 

1 56 . DISTI LLA 

172. 

1 1 1 

-0.00 

0 . 

6.77 
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DATE 06/06/79 
1 &SE PEC AOV DESIGN ENGR 


GENERAL ELECTRIC COMPANY 
COGENERATION TECHNOLOGY ALTERNATIVES STUDY 

REPORT 5.1 

**FUEL ENERGY SAVED BY PROCESS AND ECS** 


PAGE 1 63 


INDUSTRY 28691 MW 1.50 PROCESS MILLIONS BTU/HR 133.0 PROCESS TEMPI F) 574. PRODUCT METHANOL-SYN HOURS PER Y'.AR 7860. 


UTILITY FUEL COAL 


POWER TO HEAT RATIO 0.033 

WASTE FUEL EQV BTU* 10**6= 353. F 

WASTE FUEL COGEN COGEN COGEN COGEN AUX UT1L1T TOTAL SITE 

FUEL SAVED* FUEL PROCES PROCES MW PROCES FUEL FUEL FUEL 

USED NO -NET USED HEAT POWER ELECT BOILR USED SITE USED 


WATER BTU* 10* *6= 


10**6 10**6 10**6 10**6 10**6 
BTU/HR BTU/HR BTU/HR BTU/HR BTU/HR 


10**6 10**6 10**6 
BTU/HR BTU/HR BTU/HR 


NET* 
TOTAL* 
UTILIT 
10**6 
BTU/HR 


FAIL FSSR P OWER HEAT 
FACTR FACTR 


18 CC1626 GTST- 16/26 POWR 
16 CC1626 GTST- 16/26 HEAT 


19 CC1622 GTST- 16/22 POWR 
19 CC1 622 GTST- 16/22 HEAT 


22 STIG15 STIG-15-16 
22 STIG15 STIG-15-16 


23 STIG10 STI G- 10-16 

23 STIGiO STIG-10-16 

24 STIG1S STIG-1S-1 6 


24 STIG1S STIG-1S-16 

25 DEADV3 DIESEL-ADV 
25 DEADV3 DIFSEL-ADV 


26 DEADV2 DIESEL-ADV 
26 DEADV2 DIESEL-ADV 


27 

DEADV1 

DIESEL-ADV 

POWR 

150. 

27 

DEADV1 

DIESEL-ADV 

HEAT 

156. i 

28 

DEHTPM 

ADV-D1ESEL 

POUR 

145. ■ 

28 

DEHTPM 

ADV-DIESEL 

HEAT 

156. 

29 

DESOA3 

DIESEL-SOA 

POWR 

155. 

29 

DESOA3 

DIESEL-SOA 

HEAT 

156. 

29 

DES0A3 

DIESEL-SOA 

POWR 

155. 

29 

DESOA3 

DIESEL-SOA 

HEAT 

156. 




168. RES I DUAL 
156. RES I DUAL 


5. 

2. 

152. 

0 . 

166. RESIDUAL 

166. 

1 1 

0. 14 

0.03 

0.80 

0 . 

0 . 

156, 

16. 

156. RESIDUAL 

172. 

1 1 1 

-0.00 

0 . 

0.77 



150. 

0 . 

164. RES I DUAL 

164. 

1 l 

0.14 

0.03 

0.81 • 

1 . 

156. 

16. 

156. RES I DUAL 

172. 

1 1 1 

-0.00 

0 . 

0.77 


145. 

0 . ' 

167. RESIDUAL 

167. 

11 

-0.42 

0.03 

0.79 

1 . 

156. 

16. 

156. RESIDUAL 

172. 

1 1 1 

-0,00 

0 . 

0.77 


155. 

0 . 

1 69. D! STI LLA 

169. 

1 

0.11 

0.03 

0.79 

i. 

156. 

16. 

1 56. DISTI LLA 

172. 

111 

-0.00 

0 . 

0.77 


155. 

0 . 

169. RES I DUAL 

169. 

1 

0.11 

0.03 

0.79 I 

1 . 

156. 

16. 

156. RESIDUAL 

172. 

111 

-0.00 

0 . 

0.77 | 
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DATE 06/06/79 GENERAL ELECTRIC COMPANY PAGE 

COGENERATION TECHNOLOGY ALTERNATIVES STUDY 

I&SE PEO ADV DESIGN ENGR REPORT 5 . 1 

**FUEL ENERGY SAVED BY PROCESS AND ECS** 

INDUSTRY 28691 MW 1.50 PROCESS MILLIONS BTU/HR 133.0 PROCESS TEMPCF) 574. PRODUCT METHANOL-SYN HOURS PER YEAR 


164 


7880. 


POWER TO HEAT RATIO 0.038 

UTILITY FUEL COAL WASTE FUEL EQV BTU*10**6= 353. HOT WATER BTU*10**6= 0. 






WASTE 

FUEL 

COGEN 

COGEN 

COGEN 

COGEN 

AUX 

UTILIT 

TOTAL SITE 

NET* 

FAIL 

FESR 

POWER 

HEAT 





FUEL 

USED 

10**6 

BTU/HR 

SAVED* 
NO -NET 
10**6 
BTU/HR 

FUEL 
USED 
1 0**6 
BTU/HR 

PROCES 
HEAT 
1 0**6 
BTU/HR 

PROCES 

POWER 

10**6 

BTU/HR 

MW 

ELECT 

PROCES 
B01LR 
1 0**6 
BTU/HR 

FUEL 
USED 
1 0**6 
BTU/HR 

FUEL FUEL 

SITE USED 

10**6 
BTU/HR 

TOTAL* 

UTILIT 

10**6 

BTU/HR 



FACTR 

FACTR 

30 

DES0A2 

DIESEL-SOA 

POWR 

153. 

5. 

14. 

3. 

5. 

2. 

153. 

0. 

167.DISTILLA 

167. 

1 

0. 1 1 

0.03 

0.80 

30 

DESOA2 

DIESEL-SOA 

HEAT 

156. 

0. 

0. 

0. 

0. 

0. 

156. 

16. 

1 56 . DISTI LLA 

172. 

111 

-0.00 

0, 

0,77 

30 

DES0A2 

DIESEL-SOA 

POWR 

153. 

5. 

14. 

3. 

5. 

2. 

153. 

0. 

167. RESIDUAL 

167. 

1 

0. 1 1 

0.03 

0.80 

30 

DES0A2 

DIESEL-SOA 

HEAT 

156. 

0. 

0. 

0. 

0. 

0. 

156. 

16. 

156. RESIDUAL 

172. 

111 

-0.00 

0. 

0.77 

31 

DES0A1 

DIESEL-SOA 

POWR 

150. 

9. 

14. 

6. 

5. 

2. 

150. 

0. 

164. DISTI LLA 

164. 

1 

0. 1 1 

0.03 

0.81 I 

31 

DES0A1 

DIESEL-SOA 

HEAT 

156. 

0. 

0. 

0. 

0. 

0, 

156. 

16. 

156. 01 ST I LLA 

172. 

111 

-0.00 

0. 

0.77 

31 

DESOA 1 

DIESEL-SOA 

POWR 

150. 

9. 

14. 

6. 

5. 

2. 

150. 

0. 

164. RESIDUAL 

164. 

1 

0. 1 1 

0.03 

0.81 

31 

DESOA1 

DIESEL-SOA 

HEAT 

156. 

0. 

0. 

0. 

0. 

0. 

156. 

16. 

156. RESIDUAL 

172. 

1 1 1 

-0.00 

0. 

0.77 

32 

GTSOAD 

GT-HR5G-10 

POWR 

147. 

8. 

18. 

8. 

5. 

2. 

147. 

0. 

1 65 . D I ST I LLA 

165. 

10 

-0.10 

0.03 

0.81 

32 

GTSOAD 

GT-HRSG-1 0 

HEAT 

156. 

0. 

0. 

0. 

0. 

0. 

156. 

16. 

1 56. DISTI LLA 

172. 

110 

-0.00 

0. 

0.77 

33 

GTRA08 

GT-85RE-08 

POWR 

153. 

5. 

14. 

3. 

5. 

2. 

153. 

0. 

167. DISTI LLA 

167. 

10 

0. 10 

0.03 

0.80 

33 

GTRA08 

GT-85RE-08 

HEAT 

156. 

0. 

0. 

0. 

0. 

0. 

156. 

16. 

156. DISTI LLA 

172. 

110 

-0.00 

0. 

0.77 

34 

GTRA12 

GT-85RE-1 2 

POWR 

152. 

6. 

14. 

4. 

5. 

2. 

152. 

0. 

167. DISTI LLA 

167. 

10 

0. 1 1 

0.03 

0.80 I 

34 

GTRA12 

GT-C5RE- 1 2 

HEAT 

156. 

0. 

0. 

0. 

0. 

0. 

156. 

16. 

1 56 . D I ST I LLA 

172. 

1 10 

-0.00 

0. 

0.77 J 

35 

GTRA16 

GT-85RE- 1 6 

POWR 

152. 

6. 

15. 

4. 

5. 

2. 

152. 

0. 

1 66. D I ST I LLA 

166. 

10 

0.08 

0.03 

0.80 ( 

35 

GTRA16 

GT-35RE-16 

HEAT 

156. 

0. 

0. 

0. 

0. 

0. 

156. 

16. 

156.DIST1LLA 

172. 

1 10 

-0.00 

0. 

0.77 1 

36 

GTR208 

GT-60RE-08 

POWR 

150. 

6. 

16. 

6. 

5. 

2. 

150. 

0. 

166. DISTI LLA 

166. 

10 

-0.00 

0.03 

0.80 1 

36 

GTR208 

GT-60RE-08 

HEAT 

156. 

0. 

0. 

0. 

0. 

0. 

156. 

16. 

156. DISTI LLA 

172. 

110 

-0,00 

0. 

0.77 * 

37 

GTR21 2 

GT-60RE- 1 2 

POWR 

150. 

7. 

16. 

5. 

5. 

2. 

150. 

0. 

166. DISTI LLA 

166. 

10 

0.03 

0.03 

0.80 

37 

GTR21 2 

GT-60RE- 1 2 

HEAT 

156. 

0. 

0. 

0. 

0. 

0. 

156. 

16. 

1 56. DISTI LLA 

172. 

110 

-0.00 

0. 

0.77 

38 

GTR216 

GT-60RE- 1 6 

POWR 

151 . 

7. 

15. 

5. 

5. 

2. 

151 . 

0. 

1 66. DISTI LLA 

166. 

10 

0.05 

0.03 

0.80 

38 

GTR216 

GT-60RE-16 

HEAT 

156. 

0. 

0. 

0. 

0. 

0. 

156. 

16. 

156. DISTI LLA 

172. 

110 

-0.00 

0. 

0.77 

39 

GTRH08 

GT-85RE-08 

POWR 

153. 

5. 

15. 

3. 

5. 

2. 

153. 

0. 

1 68. D I ST I LLA 

168. 

10 

0.09 

0.03 

0.79 

39 

GTRW08 

GT-85RE-08 

HEAT 

156. 

0. 

0. 

0. 

0. 

0. 

156. 

16. 

1 56. DISTI LLA 

172. 

110 

-0.00 

0. 

0.77 

40 

GTRW12 

GT-35RE-12 

POWR 

153. 

5. 

14. 

3.. 

5. 

2. 

153. 

0. 

1 67. D I ST I LLA 

167. 

10 

0. 12 

0.03 

0.80 

40 

GTRW12 

GT-S5RE-12 

HEAT 

156. 

0 . 

0 . 

0 . 

0 . 

0 . 

156. 

16. 

1 56. DISTI LLA 

172. 

no 

-0.00 

0 . 

0.77 
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i 


DATE 06/06/79 
I &SE PEO ADV DESIGN ENGR 


GENERAL ELECTRIC COMPANY 
COGENERATION TECHNOLOGY ALTERNATIVES STUDY 
REPORT 5. 1 


PAGE 1 65 


I NDUSTRY 

28691 MW 

1 .50 

**FUEL ENERGY SAVED BY PROCESS AND 
PROCESS MILLIONS BTU/HR 133.0 PROCESS TEMP ( F ) 

ECS** 

574. PRODUCT METHANOL- 

-SYN HOURS 

PER YEAR 7880. 









POWER TO HEAT RATIO 0.038 









UTILITY FUEL 

COAL 





WASTE 

FUEL EQV BTU*1 0**6= 353. HOT 

WATER BTU* 10**6= 0 

, 






WASTE 

FUEL 

COGEN 

COGEN 

COGEN 

COGEN 

AUX 

UTILIT 

TOTAL SITE 

NET* 

FAIL 

FESR 

POWER 

HEAT 





FUEL 

SAVED= 

FUEL 

PROCES 

PROCES 

MW 


PROCES 

FUEL 

FUEL FUEL 

TOTAL* 



FACTR 

FACTR 





USED 

NO -NET 

USED 

HEAT 

POWER 

ELECT 

BOILR 

USED 

SITE USED 

UTILIT 









10**6 

1 0**6 

1 0**6 

10**6 

10**6 



10**6 

1 0**6 

10**6 

10**6 




fi 





BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 



BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 





41 

GTRW16 

GT-85RE-16 

POWR 

152. 

6. 

14. 

4. 

5. 


2. 

152. 

0 . 

167.DISTILLA 

167. 

10 

0.10 

0.03 

0.80 

41 

GTRW1 6 

GT-85RE-1 6 

HEAT 

156. 

0 . 

0 . 

0 . 

0, 


0 . 

156. 

16. 

1 56 . DISTI LLA 

172. 

110 

-0.00 

0 . 

0.77 

42 

GTR308 

GT-60RE-08 

POWR 

152. 

4. 

17. 

4. 

5. 


2. 

152. 

0 . 

168.DISTILLA 

168. 

10 

-0.03 

0.03 

0.79 

42 

GTR308 

GT-60RE-08 

HEAT 

156. 

0 . 

0 . 

0 . 

0 . 


0 . 

156. 

16. 

156. DISTI LLA 

172. 

110 

-0.00 

0 . 

0.77 | 

43 

GTR312 

GT-60RE- 1 2 

POWR 

151 . 

6. 

15. 

5. 

5. 


2. 

151 . 

0 . 

166. DISTI LLA 

166. 

10 

0.06 

0.03 

0,80 S 

43 

GTR312 

GT-60RE- 1 2 

HEAT 

156. 

0 . 

0 . 

0 . 

0 . 


0 . 

156. 

16. 

156. DISTI LLA 

172. 

110 

-0.00 

0 . 

0.77 j 

44 

GTR31 6 

GT-60RE- 1 6 

POWR 

151 . 

6. 

15. 

5. 

5. 


2. 

151 . 

0 . 

1 66. DISTI LLA 

166. 

10 

0.06 

0.03 

0.80 

44 

GTR316 

GT-60RE-16 

HEAT 

156. 

0 . 

0 . 

0 . 

0 . 


0 . 

156. 

16. 

1 56. DISTI LLA 

172. 

110 

-0.00 

0 . 

0.77 

45 

FCPADS 

FUEL-CL-PH 

POWR 

154. 

5. 

13. 

2. 

5. 


2 . 

154. 

0 . 

1 67. DISTI LLA 

167. 

0 

0.16 

0.03 

0.80 

45 

FCPADS 

FUEL-CL-PH 

HEAT 

156. 

0 . 

0 . 

0 . 

0 . 


0 . 

156. 

16. 

156. DISTI LLA 

172. 

110 

-0.00 

0 . 

0.77 

46 

FCMCDS 

FUEL -CL -MO 

POWR 

153. 

7. 

12. 

3. 

5. 


2. 

153. 

0 . 

1 65. DISTI LLA 

165. 

10 

0.22 

0.03 

0.80 

46 

FCMCDS 

FUEL-CL-MO 

HEAT 

156. 

0 . 

0 . 

0 . 

0 . 


0 . 

156. 

16. 

156. DISTI LLA 

172. 

110 

-0.00 

O. 

0.77 
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DATE 06/06/79 
I&SE PEG ADV DESIGN ENGR 

GENERAL ELECTRIC COMPANY 
COGENERATION TECHNOLOGY ALTERNATIVES STUDY 
REPORT 5. 1 

PAGE 166 I* 


**FUEL ENERGY SAVED BY PROCESS AND ECS** 

INDUSTRY 28692 MW 5.70 PROCESS MILLIONS BTU/HR 150.0 PROCESS TEMP(F) 598. PRODUCT ETHYLENE-FRO HOURS PER YEAR 7900. 


UTILITY FUEL 


POWER TO HEAT RATIO 0.130 

WASTE FUEL EQV BTU* 10**6= 


HOT WATER BTU* 10**6= 


WASTE FUEL COGEN 


FUEL SAVED= FUEL 
USED NO -NET USED 
10**6 10**6 10**6 


COGEN COGEN COGEN 


PROCES PROCES MW 
HEAT POWER ELECT 
10**6 10**6 


BTU/HR BTU/HR BTU/HR BTU/HR BTU/HR 


AUX UTILIT TOTAL 


PROCES FUEL FUEL 
B01LR USED SITE 
10**6 10**6 10**6 
BTU/HR BTU/HR BTU/HR 


0 ONOCGN NO C O G O N 

1 STM141 STM-TURB-1 POWR 
1 STM141 STM-TURB-1 HEAT 


1 STW141 STM-TURB-1 POWR 
1 STM141 STM-TURB-1 HEAT 


1 STM141 STM-TURB-1 POWR 

1 STM141 STM-TURB-1 HEAT 

2 STM088 STM-TURB-8 POWR 


2 STM088 STM-TURB-8 HEAT 

2 STM088 STM-TURB-8 POWR 
2 STM088 STM-TURB-8 HEAT 


2 STM088 STM-TURB-8 POWR 
2 STM088 STM-TURB-8 HEAT 


3 PFBSTM PFB-STMTB- POWR 

3 PFBSTM PFB-STMTB- HEAT 

4 T I STMT Tt-STMTB-1 POWR 


4 T I STMT TI-STMTB-1 HEAT 
4 T I STMT TI-STMTB-1 POWR 



NET* 


TOTAL* 
UTILIT 
10**6 
BTU/HR 


FAIL FESR POWER HEAT 


FACTR FACTR 


1 76 . COAL-F0D 
199. RES I DUAL 
175. REST DUAL 


38. -3533. 

-3023. 

19. 


-2. 175. 

150. 

-1 . 

“ 




0. 

0.08 

0.63 

O. 16 

0.10 

0.75 

0.01 

-0.00 

0.63 


0. 16 

0.10 

0.75 

0.01 

-0.00 

0.63 


.RESIDUAL 


.RESIDUAL 

. COAL-F3D 
. COAL-FGD 


0.16 

0.10 

0.75 

0.01 

-0.00 

0.63 

0. 16 

0. 10 

0.75 


38. 

-438. 

-392. 

19. 

6. 

6 

-15. 

168. 

150. 

-7. 

-2. 




0. 16 

0. 10 

0.75 

0.06 

-0.03 

0.60 


COAL-PFB 

COAL-PFB 


5 TIHRSG THERMIONIC POWR 

5 TIHRSG THERMIONIC HEAT 

6 STIRL STIRLING-1 POWR 


6 STIRL STIRLING-1 HEAT 



5 

TIHRSG 

THERMIONIC 

POWR 

1 

11 . 

138. 

75. 

19. 

6. 8 

5 

TIHRSG 

THERMIONIC 

HEAT 

1 

22, 

276. 

150. 

39. 

1 1 . 






























DATE 06/06/79 


* 


GENERAL ELECTRIC COMPANY PAGE 167 

COGENERATION TECHNOLOGY ALTERNATIVES STUDY 

1 &SE PEO ADV DESIGN ENGR REPORT 5. 1 

**FU£L ENERGY SAVED BY PROCESS AND ECS** 

INDUSTRY 28692 MW 5.70 PROCESS MILLIONS BTU/HR 150.0 PROCESS. TEMPI F) 598. PRODUCT ETHYLENE-FRO HOURS PER YEAR 7900. 


POWER TO HEAT RATIO 0.130 

UTILITY FUEL COAL WASTE FUEL EQV BTU*10**6= 0. HOT WATER BTU* 10**6= O. 


WASTE FUEL COGEN COGEN COGEN COGEN AUX UTILIT TOTAL SITE NET* FhIL FESR PO WER HEAT 






FUEL 

SAVED= 

FUEL 

PROCES 

PROCES 

MW 

PROCES 

FUEL 

FUEL FUEL 

TOTAL* 



FACTR 

FACTR 





USED 

NO -NET 

USED 

HEAT 

POWER 

ELECT 

BOILR 

USED 

SITE USED 

UTILIT 









1 0**6 

10**6 

10**6 

10**6 

10**6 


10**6 

10**6 

10**6 

10**6 









BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 


BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 





6 

STIRL 

STIRLING-1 

POWR 

0. 

23. 

106. 

57. 

19. 

6. 

109. 

0. 

21 5. RES! DUAL 

215. 

1 

0.10 

0.09 

0.70 

6 

STIRL 

STIRLING-1 

HEAT 


59. 

276. 

150. 

51 . 

15, 

0. 

-98. 

276. RESIDUAL 

178. 

1 

0. 18 

0.18 

0.54 

6 

STI RL 

STIRLING-1 

POWR 

0. 

23. 

106. 

57, 

19. 

6. 

109. 

0. 

21 5. COAL 

215. 

1 

0. 10 

0.09 

0.70 

6 

STIRL 

STIRLING-1 

HEAT 

0. 

59. 

276. 

150. 

51 . 

15. 

0. 

-98. 

276, COAL 

178. 

1 

0.18 

0.18 

0.54 

7 

HEGT85 

HELIUM -GT- 

POWR 


-23. 

61 . 

-20. 

/ 19. 

6. 

200. 

0. 

260. COAL-AFB 

260. 

1 1 

-0. 10 

0.07 

0.58 

7 

HEGT85 

HELIUM-GT- 

HEAT 

-459. 

175. 

-459. 

150. 

-147. 

-43. 

0. 

522. 

-459. COAL-AFB 

62. 

1 1 

-1.20 

-2.37 

2.41 

8 

HEGT60 

HELIUM-GT- 

POWR 

0. 

-16. 

75. 

-1 . 

19. 

6. 

178. 

0. 

253. COAL-AFB 

253. 

11 

-0,07 

0.06 

0.59 

8 

HEGT60 

HELIUM-GT- 

HEAT- 

10757. 

2227. - 

10757. 

150. 

-2786. 

-817. 

0. 

6767 . - 1 0757 . COAL-AFB 

-1990. 

1 1 

XXXX* 

1.40 

-0.08 

9 

HEGTOO 

HELIUM-GT- 

POWR 

0. 

8 . 

Ill . 

49. 

19. 

6. 

118. 

0. 

229. COAL-AFB 

229. 

10 

0.04 

0.08 

0,66 

9 

HEGTOO 

HELIUM-GT- 

HEAT 

0. 

25. 

336. 

150. 

59. 

17. 

0. 

-124. 

336. COAL-AFB 

21.2. 

10 

0.C7 

0. 18 

0.45 

10 

FCMCCL 

FUEL-CL-MO 

POWR 

0. 

32. 

64. 

30. 

19. 

6. 

141 . 

0. 

205. COAL 

205. 

10 

0. 13 

0.09 

0.73 

10 

FCMCCL 

FUEL-CL-MO 

HEAT 

0 . 

160. 

321 . 

150. 

98. 

29. 

0 . 

-244. 

321 .COAL 

77. 

10 

0.33 

0,30 

0.47 

11 

FCSTCL 

FUEL-CL-ST 

POWR 

0 . 

33. 

64. 

30. 

19. 

6. 

141 . 

0 . 

205 . COAL 

205. 

1 1 

0. 14 

0. 10 

0.73 

11 

FCSTCL 

FUEL-CL-ST 

HEAT 

0 . 

160. 

315. 

150. 

96. 

28. 

0 . 

-238. 


mi 



0.30 


12 

IGGTST 

INT-GAS-GT 

POWR 

0 . 

22. 

99. 

51 . 

19. 

6. 

117. 

0 . 




0.09 

0.09 


12 

1 GGTST 

INT-GAS-GT 

HEAT 

0 . 

64. 

292. 

150. 

57. 

17. 

0 . 

-118. 

292. COAL 




0.20 


13 

GTSOAR 

GT-HRSG- 1 0 

POWR 

0 . 

20. 

67. 

23. 

19. 

6. 

150. 

0 . 

217. RESIDUAL 

217. 

10 

0.09 

0.09 

0.69 

13 

GTSOAR 

GT-HRSG- 1 0 

HEAT 

0 . 

135. 

444. 

150. 

129. 

38. 

0 . 

-341 . 

444. RESIDUAL 

102. 

0 

0.23 

0.29 

0.34 

14 

GTAC08 

GT-HRSG-08 

POWR 

0 . 

32. 

72. 

37. 

19. 

6. 

133. 

0 . 

205. RESIDUAL 

205. 

io 

0. 14 

0.09 

0.73 

14 

GTAC08 

GT-HRSG-08 

HEAT 

0 . 

131 . 

293. 

150. 

79. 

23. 

0 . 

-186. 

293. RESIDUAL 

107. 

0 

0.31 

0.27 

0.51 

15 

GTAC12 

GT-HRSG- 12 

POWR 

0 . 

32. 

64. 

30. 

19. 

6. 

141 . 

0 . 

205. RESIDUAL 

205. 

10 

O. 14 

0.09 

0.73 


15 

GTAC12 

GT-HRSG- 12 

HEAT 

0. 

162. 

319. 

150. 

97. 

29. 

0. 

-243. 

31 9. RES! DUAL 

76. 

0 

0.34 

0.31 

0.47 

16 

GTAC1 6 

GT-HRSG- 16 

POWR 

0. 

30. 

60. 

25. 

19. 

6. 

147. 

0. 

207. RESIDUAL 

207. 

10 

0. 13 

0.09 

0.72 

16 

GTAC16 

GT-HRSG- 16 

HEAT 

0. 

180. 

361 . 

150. 

1 17. 

34. 

0. 

-304. 

361 .RESIDUAL 

57. 

0 

0.33 

0.32 

0.42 

17 

GTWC16 

GT-HRSG- 16 

POWR 

0. 

29. 

62. 

25. 

19. 

6. 

147. 

0. 

209. RESIDUAL 

209. 

IO 

0. 12 

0.09 

0.72 

17 

GTWC16 

GT-HRSG- 16 

HEAT 

0. 

171 . 

369. 

150. 

116. 

34. 

0. 

-303. 

369. RESIDUAL 

67. 

0 

0.32 

0.32 

0.41 


t 










I DATE 06/06/79 
1 I&SE PEO ADV DESIGN ENGR 


GENERAL ELECTRIC COMPANY 
COGENERATION TECHNOLOGY ALTERNATIVES STUDY 

REPORT 5. 1 

**FUEL ENERGY SAVED BY PROCESS AND ECS** 


PAGE 1 66 


INDUSTRY 26692 MW 5.70 PROCESS MILLIONS BTU/HR 150.0 PROCESS TEMP(F) 

p 0WER T0 HEAT RATla 0i130 

UTILITY FUEL COAL WASTE FUEL EQV BTU*10**6= 


598. PRODUCT ETHYLENE-FRO HOURS PER YEAR 7900. 


WATER BTU* 10**6= 


WASTE FUEL COGEN COGEN COGEN COGEN AUX 


UTILIT TOTAL SITE 


SAVED 3 FUEL 
MO -NET USED 


PROCES PROCES MW 


PRGCES FUEL 


POWER ELECT BOILR USED 


10**6 10**6 10**6 10**6 10**6 
BTU/HR BTU/HR BTU/HR BTU/HR BTU/HR 


10**6 10**6 10**6 
BTU/HR BTU/HR BTU/HR 


NET* 

TOTAL* 

UTILIT 

10**6 

BTU/HR 


18 CC1626 GTST- 16/26 POWR 

18 CC1626 GTST- 16/26 HEAT 

19 CC1622 GTST- i 6/22 POWR 
19 CC 1 622 GTST- 16/22 HEAT 


20 CC1222 GTST- 12/22 POWR 


20 

CC1222 

GTST- 12/22 

HEAT 

21 

CC0822 

GTST-08/22 

POWR 

21 

CC0822 

GTST-08/22 

HEAT 


1 22 STIG15 STIG-15-16 POWR 
22 STIG15 STIG-15-16 HEAT 


23 STIG10 STIG- 10-16 POWR 

23 STIG10 STIG-10-16 HEAT 

24 ST1G1S STIG- 1 S- 1 6 POWR 


24 STIG1S STIG- 1 S- 1 6 HEAT 

25 DEA0V3 DIESEL-ADV POWR 
25 DEADV3 DIESEL-ADV HEAT 


26 DEADV2 DIESEL-ADV POWR 
26 DEADV2 DIESEL-ADV HEAT 


27 DEA0V1 DIESEL-ADV POWR 

27 DEADV1 DIESEL-ADV HEAT 

28 DEHTPM ADV- DIESEL POWR 


28 DEHTPM ADV-DI ESEL HEAT 

29 DESOA3 DIESEL-SOA POWR 
29 DES0A3 DIESEL-SOA HEAT 


| 29 DES0A3 DIESEL-SOA POWR 
| 29 DES0A3 DIESEL-SOA HEAT 


26. 

62. 

23. 

168. 

400. 

150. 

27. 

64. 

26. 

157. 

366. 

150. 

28. 

64. 

27. 



54. 

1132. 


150. 4396. 


7. 19. 

150. 407. 


6 , 

1288. 


19. 0. 211. RESIDUAL 211. 

0. -331. 400. RESIDUAL 70. 

JiT CL 210. RESIDUAL 

0. -286. 366. RESIDUAL 80. 

15. 0. 209. RESIDUAL 209 


362. RESIDUAL 

207. RESIDUAL 
306. RESIDUAL 


76. 0. 227. RESIDUAL 227. 

0.-13677. 1 1538. RES I DUAL -2139. 


400. 

1404. 

150. 

521 . 

153. 

0 

24. 

52. 

13. 

19. 

6. 

161 

271 . 

591 . 

150. 

219. 

64. 

0 

32. 

52. 

20. 

19. 

6. 

152 

238. 

384. 

150. 

142. 

42. 

0 

17. 

92. 

41 . 

19. 

6. 

128 

62. 

336. 

150. 

71 . 

21 . 

0 

12. 

54. 

4. 

19. 

6. 

172 

440. 

2059. 

150. 

743. 

218. 

0 

12. 

54. 

4. 

19. 

6. 

172 

440. 

2059. 

150. 

743. 

218. 

0 


0 . 

1567 


168. 0. 222. RESIDUAL 

0. -1210. 1132. RESIDUAL 

162. 0. 220. RESIDUAL 


, -685. 71 2. RESIDUAL 

'0. 0. 222. RESIDUAL 

14 04. RESIDUAL 


SI. 0. 213. RESIDUAL 

0. -624. 591. RESIDUAL 


205. RESIDUAL 
0. -384. 384. RESIDUAL 

6. 0. 220. RESIDUAL 

0. -160. 336. RESIDUAL 

2. 0. 226. DISTILLA 

O. -2262. 2059. DISTILLA 


2. 0. 226. RESIDUAL 

0. -2262. 2059. RESIDUAL 


FESR POWER H EAT 
FACTR FACTR 


0.11 0.09 0.71 

0.30 0.31 0.37 

~07l2 0.09 0.72 

0.30 0.30 0.41 



0.30 

0.30 

0.41 

0. 13 

0.09 

0.72 

0.29 

0.27 

0.49 


0.04 0.09 0.66 

0.17 0.38 0.01 


0.06 0.09 0.68 

0.22 0.36 0.13 

0.07 0.09 0.68 


0.23 0.34 0.21 
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DATE 06/06/79 GENERAL ELECTRIC COMPANY PAGE 169 

COGENERATION TECHNOLOGY ALTERNATIVES STUDY 

I SSE PEG ADV DESIGN ENGR REPORT 5.1 

**FU£L ENERGY SAVED BY PROCESS AND ECS** 

INDUSTRY 23692 MW 5.70 PROCESS MILLIONS BTU/HR 150.0 PROCESS TEMPI F) 598. PRODUCT ETHYLENE-FRO HOURS PER YEAR 7900. 


POWER TO HEAT RATIO 0.130 

UTILITY FUEL COAL WASTE FUEL EQV BTU*10**6= O. HOT WATER BTU*10**6= O. 






WASTE 

FUEL 

COGEN 

COGEN 

COGEN 

COGEN 

AUX 

UTILIT 

TOTAL SITE 

NET* 

FAIL 

FESR 

POWER 

HEAT 





FUEL 
USED 
1 0**6 
BTU/HR 

SAVED* 
NO -NET 
10**6 
BTU/HR 

FUEL 

USED 

10**6 

BTU/HR 

PROCES 

HEAT 

10**6 

BTU/HR 

PROCES 

POWER 

10**6 

BTU/HR 

MW 

ELECT 

PROCES 

BOILR 

10**6 

BTU/HR 

FUEL 

USED 

10**6 

BTU/HR 

FUEL FUEL 

SITE USED 
10**6 
BTU/HR 

TOTAL* 

UTILIT 

10**6 

BTU/HR 



FACTR 

FACTR 

30 

DES0A2 

DIESEL- SOA 

POWR 

0. 

21 . 

54. 

12. 

19. 

6. 

163. 

0. 

216.DISTILLA 

216. 

1 

0.09 

0.09 

0.69 

30 

DESOA2 

DIESEL-SOA 

HEAT 

0. 

264. 

682. 

150. 

246. 

72. 

0. 

-708. 

682. DISTILLA 

-27. 

1 

0.28 

0.36 

0.22 

30 

DES0A2 

DIESEL -SOA 

POWR 

0. 

21 . 

54. 

12. 

19. 

6. 

163. 

0. 

21 6. RESIDUAL 

216. 

1 

0.09 

0.09 

0.69 

30 

DES0A2 

DIESEL-SOA 

HEAT 

0. 

264. 

682. 

150. 

246. 

72. 

0. 

-708. 

682. RESIDUAL 

-27. 

1 

0.28 

0.36 

0.22 

31 

DES0A1 

DIESEL-SOA 

POWR 


32. 

54. 

22. 

19. 

6. 

151 . 

0. 

205. DISTILLA 

205. 

1 

0.14 

0.09 

0.73 

31 

DES0A1 

DIESEL-SOA 

HEAT 

0. 

224. 

374. 

150. 

135. 

40. 

0. 

-361 . 

374. DISTILLA 

13. 

1 

0.37 

0.36 

0.40 

31 

DESOA1 

DIESEL-SOA 

POWR 

O. 

32. 

54. 

22. 

19. 

6. 

151 . 

0. 

205. RESIDUAL 

205. 

1 

0.14 

0.09 

0.73 

31 

DES0A1 

DIESEL-SOA 

HEAT 

0. 

224. 

374. 

150. 

135. 

40. 

0. 

-361 . 

374 . RLW I DUAL 

13. 

1 

0.37 

0.36 

0.40 

32 

GTSOAD 

GT-HRSG-10 

POWR 

0. 

30. 

67. 

30. 

19. 

6. 

141 . 

0. 

207. DISTILLA 

207. 

10 

0.13 

0.09 

0.72 

32 

GTSOAD 

GT-HRSG-10 

HEAT 


148. 

330. 

150. 

96. 

28. 

0. 

-240. 

330. DISTILLA 

90. 

O 

0.31 

0.29 

0.45 

33 

GTRA08 

GT-85RE-0B 

POWR 

0. 

19. 

54. 

11 . 

19. 

6. 

163. 

0. 

218. DISTILLA 

218. 

10 

0.08 

0.09 

0.69 „ 

33 

GTRA08 

GT-85RE-08 

HEAT 

0. 

262. 

741 . 

150. 

264. 

78. 

0. 

-766. 

741 .DISTILLA 

-25. 

0 

0.26 

0.36 

0.20 

34 

GTRA12 

GT-65RE- 1 2 

POWR 


22. 

54. 

13. 

19. 

6. 

161 . 

0. 

216. DISTILLA 

216. 

10 

0.09 

0.09 

0.70 

34 

GTRA12 

GT-85RE-12 

HEAT 

0. 

252. 

635. 

150. 

227. 

67. 

0. 

-650. 

635. DISTILLA 

-15. 

0 

0.28 

0.36 

0.24 

35 

GTRA1 6 

GT-85RE-16 

POWR 

0. 

23. 

56. 

15. 

19. 

6. 

159. 

0. 

215. DISTILLA 

215. 

10 

0. 10 

0.09 

0.70 

35 

GTRA16 

GT-65RE- 1 6 

HEAT 

0. 

227. 

556. 

150. 

194. 

57. 

0. 

-546. 

556. DISTILLA 

10. 

0 

0.29 

0.35 

0.27 

36 

GTR208 

GT-60RE-08 

POWR 

0. 

24. 

61 . 

21 . 

19. 

6. 

152. 

0. 

213. DISTILLA 

213. 

10 

0.10 

0.09 

0.70 

36 

GTR208 

GT-60RE-08 

HEAT 

* 0. 

176. 

444. 

150. 

142. 

42. 

0. 

-383. 

444. DISTILLA 

61 . 

0 

0.28 

0.32 

0.34 

37 

GTR212 

GT-60RE-12 

POWR 

0 . 

24. 

59. 

19. 

19. 

6. 

154. 

0. 

213. DISTILLA 

213. 

10 

0.10 

0.09 

0.70 

37 

GTR212 

GT-60RE- 1 2 

HEAT 

0. 

191 . 

465. 

150. 

153. 

45. 

0. 

-418. 

465. DISTILLA 

46. 

0 

0.29 

0.33 

0.32 

38 

GTR216 

GT-60RE- 1 6 

POWR 

0. 

25. 

58. 

18. 

19. 

6. 

155. 

0. 

21 3. DISTILLA 

213. 

10 

0. 10 

0.09 

0.71 

38 

GTR21 6 

GT-60RE- 1 6 

HEAT 

0. 

202. 

474. 

150. 

160. 

47. 

0. 

-438. 

474. DISTILLA 

36. 

o 

0.30 

0.34 

0.32 

39 

GTRW08 

GT-85RE-08 

POWR 

0. 

17. 

55. 

10. 

19. 

6. 

165. 

0. 

220. DISTILLA 

220. 

10 

0.07 

0.09 

0.68 

39 

GTRW08 

GT-65RE-08 

HEAT 

0. 

257. 

834. 

150. 

293. 

86. 

0. 

-854. 

834. DISTILLA 

-20. 

0 

0.24 

0.35 

0. 18 

40 

GTRW12 

GT-65RE- 1 2 

POWR 

0. 

20. 

53. 

1 1 . 

19. 

6. 

164. 

0 . 

217. DISTILLA 

217. 

10 

0.09 

0.09 

0.69 1 

40 

GTRW12 

GT-85RE- 1 2 

HEAT 

0 . 

277. 

732. 

150. 

267. 

78. 

0 . 

-772. 

732. DISTILLA 

-40. 

0 

0.27 

0.36 

0.20 | 
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DATE 06/06/79 GENERAL ELECTRIC COMPANY PAGE 170 

COGENERATION TECHNOLOGY ALTERNATIVES STUDY 

I &SE PEP ADV DESIGN ENGR REPORT 5.1 

**FUEL ENERGY SAVED BY PROCESS AND ECS** 

INDUSTRY 26692 MW 5.70 PROCESS MILLIONS BTU/HR 150.0 PROCESS TEMPCF) 598. PRODUCT ETHYLENE-FRO HOURS PER YEAR 7900. 


POWER TO HEAT RATIO 0.130 

UTILITY FUEL COAL WASTE FUEL EQV BTU*10**6= 0. HOT WATER BTU*10**6= O. 






WASTE 

FUEL 

COGEN 

COGEN 

COGEN 

COGEN 

AUX 

UTILIT 

TOTAL SI TE 

NET* 

FAIL 

FESR 

POWER 

HEAT 






FUEL 
USED 
1 0**6 
BTU/HR 

SAVED= 
NO -NET 
1 0**6 
BTU/HR 

FUEL 

USED 

10**6 

BTU/HR 

PROCES 

HEAT 

10**6 

BTU/HR 

PROCES 

POWER 

10**6 

BTU/HR 

MW 

ELECT 

PROCES 

BOILR 

10**6 

BTU/HR 

FUEL 

USED 

10**6 

BTU/HR 

FUEL FUEL 

SITE USED 
10**6 
BTU/HR 

TOTAL* 

UTILIT 

10**6 

BTU/HR 



FACTR 

FACTR 


41 

GTRW16 

GT-85RE- 1 6 

POWR 

0. 

22. 

54. 

13. 

19. 

6. 

161 . 

0. 

216.DISTILLA 

216. 

10 

0.09 

0.09 

0.70 


41 

GTRW16 

GT-85RE-16 

HEAT 

O. 

249. 

628. 

150. 

224. 

66. 

0. 

-640. 

628. DIST1LLA 

-12. 

0 

0.28 

0.36 

0.24 

1 

42 

GTR308 

GT-60RE-08 

POWR 

0. 

16. 

63. 

15. 

19. 

6. 

• 159. 

0. 

221 .OISTILLA 

221 . 

10 

0.07 

0.09 

0. 68 


42 

GTR308 

GT-60RE-08 

HEAT 

0. 

157. 

621 . 

150. 

193. 

56. 

0. 

-541 . 

621 .D1STILLA 

80. 

0 

0.20 

0.31 

0.24 

H 

43 

GTR312 

GT-60RE- 1 2 

POWR 

0. 

24. 

57. 

17. 

19. 

6. 

156. 

0. 

21 3. DIST1 LLA 

213. 

10 

0.10 

0.09 

0.70 


43 

GTR312 

GT-60RE- 1 2 

HEAT 

0. 

21 1 . 

498. 

150. 

170. 

50. 

0. 

-471 . 

498. DISTI LLA 

27. 

0 

0.30 

0.34 

0.30 


44 

GTR316 

GT-60RE-16 

POWR 

0. 

24. 

57. 

18. 

19. 

6. 

156. 

0. 

21 3. DISTILLA 

213. 

10 

0. 10 

0.09 

0.70 


44 

GTR316 

GT-S0RE-16 

HEAT 

0. 

206. 

491 . 

150. 

166. 

49. 

0. 

-459. 

491 .DISTI LLA 

32. 

0 

0.30 

0.34 

0.31 


45 

FCPAOS 

FUEL-CL-PH 

POWR 

0. 

20. 

51 . 

9. 

19. 

6. 

166. 

0. 

217. DISTILLA 

217. 

0 

0.08 

0.09 

0.69 


45 

FCPADS 

FUEL -CL- PH 

HEAT 

0. 

342. 

882. 

150. 

335. 

98. 

0. 

-987. 

882. DISTI LLA 

-105. 

0 

0.28 

0.38 

0.17 


46 

FCMCDS 

FUEL -CL -MO 

POWR 

0. 

27. 

47. 

11. 

19. 

6. 

164. 

0. 

211 .DISTILLA 

211. 

0 

0.11 

C. 09 

0.71 


46 

FCMCDS 

FUEL-CL-MO 

HEAT 

0. 

362. 

644. 

150. 

265. 

78. 

0. 

-768. 

644. DISTILLA 

-124. 

0 

0.36 

0.41 

0.23 



y 

i 
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DATE 06/06/79 GENERAL ELECTRIC COMPANY 

COGENERATION TECHNOLOGY ALTERNATIVES STUDY 

I&SE PEO ADV DESIGN ENGR REPORT 5. 1 

**FUEL ENERGY SAVED BY PROCESS AND ECS** 


PAGE 172 


INDUSTRY 28693 MW 3.60 PROCESS MILLIONS BTU/HR 350.0 PROCESS TEMPI F) 366. PRODUCT ISOPROPANOL- HOURS PER YEAR 7900. 



UTILITY FUEL 

COAL 

WASTE 

FUEL 

COGEN 

POWER TO HEAT RATIO 0.035 

WASTE FUEL EQV BTU* 10**6= 41. HOT 

COGEN COGEN COGEN AUX UTILIT TOTAL SITE 

WATER BTU* 10**6= 0 

NET* FAIL FESR 

* 

POWER HEAT 





FUEL 

SAVED= 

FUEL 

PROCES 

PROCES 

MW 

PROCES 

FUEL 

FUEL FUEL 

TOTAL* 



FACTR 

FACTR 





USED 

NO -NET 

USED 

HEAT 

POWER 

ELECT 

BOILR 

USED 

SITE USED 

UTILIT 









1 0**6 

1 0**6 

10**6 

10**6 

10**6 


10**6 

10**6 

1 0**6 

10**6 









BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 


BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 





6 

STIRL 

STIRLING-1 

POWR 

41 . 

17. 

49. 

23. 

12. 

4. 

384. 

0. 

433. RESIDUAL 

433. 

0 

0.04 

0.03 

0.81 x 

6 

STIRL 

STIRLING-1 

HEAT 

41 . 

230. 

660. 

315. 

166. 

49. 

41 . 

-481 . 

701 .RESIDUAL 

220. 

0 

0.26 

0.24 

0,0 | 

6 

STIRL 

STIRLING-1 

POWR 

41 . 

17. 

49. 

23. 

12. 

4. 

384. 

0. 

433. COAL 

433. 

0 

0.04 

0.03 

0.81 | 

6 

STIRL 

STIRLING-1 

HEAT 

41 . 

256. 

734. 

350. 

185. 

54. 

0 . 

-539. 

734 . COAL 

194. 

0 

0.27 

0.25 

0.45 | 

7 

HEGT85 

HELIUM-GT- 

POWR 

41 . 

5. 

38. 

5. 

12. 

4. 

406. 

O. 

445 . COAL-AFB 

445. 

10 

0.01 

0.03 

0.79 8 

7 

HEGT85 

HELIUM-GT- 

HEAT 

41. 

421 . 

2960. 

350. 

950. 

279. 

0 . 

-2931 . 

2960. COAL-AFB 

29. 

0 

0. 13 

0.32 

0. 1 2 | 

8 

HEGT60 

HELIUM-GT- 

POWR 

41 . 

7. 

47. 

14. 

12. 

4. 

396. 

0. 

443. COAL-AFB 

443. 

10 

0.02 

0.03 

0.79 1 

8 

HEGT60 

HELIUM-GT- 

HEAT 

41 . 

182. 

1204. 

350. 

iri. 

91 . 

0 . 

-936. 

1204. COAL-AFB 

268. 

0 

0.14 

0.26 

0.29 1 

9 

HEGTOO 

HELIUM-GT- 

POWR 

41. 

9. 

70. 

34. 

12. 

4. 

372. 

0. 

441 .COAL-AFB 

441 . 

10 

0.02 

0.03 

0.79 8 

9 

HEGTOO 

HELIUM-GT- 

HEAT 

41 , 

89. 

717. 

350. 

126; 

37. 

0 . 

-356. 

71 7. COAL-AFB 

361 . 

10 

0.12 

0. 18 

0.49 I 

10 

FCMCCL 

FUEL-CL-MO 

POWR 

0 . 

20. 

40. 

19. 

12. 

4. 

389. 

0 . 

430. COAL 

430. 

10 

-0.05 

0.03 

0.81 6 

10 

FCMCCL 

FUEL-CL-MO 

HEAT 

0 . 

375. 

739. 

350. 

225. 

66. 

0 . 

-664. 

739. COAL 

75. 

10 

0.31 

0.30 

0.47 1 

1 1 

FCSTCL 

FUEL-CL-ST 

POWR 

0 . 

21 . 

33. 

13. 

12. 

4. 

396. 

0 . 

429. COAL 

429. 

10 

-0.05 

0.03 

0.82 f 

11 

FCSTCL 

FUEL-CL-ST 

HEAT 

0 . 

565. 

869. 

350. 

327. 

96. 

0 . 

-985. 

869. COAL 

-115. 

10 

0.38 

0.38 

0.40 I 

12 

I GGTST 

INT-GAS-GT 

POWR 

0 . 

17. 

44. 

19. 

12. 

4. 

389. 

0 . 

433. COAL 

433. 

10 

-0.06 

0.03 

0.81 ! 

12 

•IGGTST 

INT-GAS-GT 

HEAT 

0 . 

305. 

810. 

350. 

225. 

66. 

0 . 

-665. 

810. COAL 

145. 

10 

0.25 

0.28 

0.43 {I 

13 

GTSOAR 

GT-HRSG-1 0 

POWR 

41 . 

17. 

42. 

18. 

12. 

4. 

391 . 

0 . 

433. RESIDUAL 

433. 

10 

0.04 

0.03 

0.81 j 

13 

GTSOAR 

GT-HRSG-10 

HEAT 

41 . 

301 . 

743. 

315. 

215. 

63. 

41 , 

-635. 

784. RESIDUAL 

149. 

0 

0.29 

0.27 

0.45 1 

n 

14 

GTAC08 

GT-HRSG-08 

POWR 

41 . 

20. 

45. 

23. 

12. 

4. 

384. 

0 . 

430. RESIDUAL 

430. 

10 

0.05 

0.03 

0.81 „ 

14 

GTA-C08 

GT-HRSG-08 

HEAT 

41 . 

275. 

612. 

315. 

165. 

48. 

41 . 

-478. 

653. RESIDUAL 

175. 

0 

0.31 

0.25 

0.54 

15 

GTAC12 

GT-HRSG-1 2 

POWR 

41 . 

20. 

40. 

19. 

12. 

4. 

390. 

0, 

430. RESIDUAL 

430. 

10 

0.05 

0.03 

0.8T 

15 

GTAC12 

GT-HRSG-1 2 

HEAT 

41 . 

339. 

679. 

315. 

207. 

61 . 

41 . 

-608. 

720. RESIDUAL 

111 . 

0 

0.33 

0.29 

0.49 

’ 16 

GTAC16 

GT-HRSG-1 6 

POWR 

41 . 

20. 

38. 

16. 

12. 

4. 

392. 

0 . 

430. RESIDUAL 

430. 

10 

0.05 

0.03 

0.81 

16 

GTAC16 

GT-HRSG-1 6 

HEAT 

41 . 

377. 

728. 

315. 

235. 

69. 

41 . 

-697. 

770. RESIDUAL 

73. 

0 

0.34 

0.31 

0.45 

i 17 

GTWC16 

GT-HRSG-1 6 

POWR 

41 . 

18. 

39. 

16. 

12. 

4. 

393. 

0 . 

432. RESIDUAL 

432. 

10 

0.04 

0.03 

0.81 

17 

GTWC16 

GT-HRSG-1 6 

HEAT 

41 . 

358. 

778. 

315. 

245. 

72. 

41 . 

-728. 

820. RESIDUAL 

92. 

0 

0.32 

0.30 

0.43 
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**FUEL ENERGY SAVED EY PROCESS AND ECS** 

INDUSTRY 28693 MW 3.60 PROCESS MILLIONS BTU/HR 350.0 PROCESS TEMPCF5 366. PRODUCT ISOPROPANOL- HOURS PER YEAR 7900, 


POWER TO HEAT RATIO 0.035 

UTILITY FUEL COAL WASTE FUEL EQV BTU*10**6= 41. HOT WATER BTU*10**6= O, 






WASTE 

FUEL 

COGEN 

COGEN 

COGEN 

COGEN 

AUX 

UTILIT 

TOTAL SITE 

NET* 

FAIL 

FESR 

POWER HEAT 






FUEL 

SAVED* 

FUEL 

PROCES 

PROCES 

MW 

PROCES 

FUEL 

FUEL FUEL 

TOTAL* 



FACTR 

FACTR 






USED 

NO-NET 

USED 

HEAT 

POWER 

ELECT 

BOILR 

USED 

s; TS USED 

UTILIT 










10**6 

10**6 

10**6 

10**6 

1 0**6 


10**6 

1 0**6 

10**6 

10**6 










BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 


BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 






18 

CC1 626 

GTST- 1 6/26 

POWR 

41 . 

18. 

33. 

10. 

12. 

4. 

400. 

0 . 

433 -RES I DUAL 

433. 

10 

0.04 

0.03 

0.81 


16 

CC1 626 

GTST- 16/26 

HEAT 

41 . 

534. 

1000. 

315. 

372. 

109. 

41 . 

-1125. 

1041 .RESIDUAL 

-84. 

0 

0.35 

0.36 

0.34 


19 

CCT622 

GTST- 16/22 

POWR 

41 . 

19. 

33. 

12. 

12. 

4. 

398. 

0 . 

432. RES I DUAL 

432. 

10 

0.05 

0.03 

0.81 


19 

CC 1622 

GTST- 16/22 

HEAT 

41 . 

004. 

912. 

315. 

335. 

98. 

41 . 

-1007. 

953. RES! DUAL 

-54. 

0 

0,36 

0.35 

0.37 


20 

CC1 222 

GTST- 12/22 

POWR 

41 . 

19, 

33. 

12. 

12. 

4. 

398. 

0 . 

431 .RESIDUAL 

431 . 

10 

0.05 

0,03 

0.81 


20 

CC1222 

GTST- 12/22 

HEAT 

41 . 

506. 

904. 

315. 

333. 

97. 

41 . 

-1001 . 

945. RESIDUAL 

-56. 

0 

0.36 

0.35 

0.37 


21 

CC0822 

GTST-08/22 

POWR 

41 . 

20. 

36. 

15. 

12. 

4. 

394. 

0. 

430. RESIDUAL 

430. 

10 

0.05 

0.03 

0.81 


21 

CC0822 

GTST-08/22 

HEAT 

41 . 

429. 

764. 

315. 

263. 

77. 

41 . 

-784. 

805. RES I DUAL 

21 . 

0 

0.36 

0.33 

0.43 


22 

STIG15 

STIG-15-16 

POWR 

41 . 

7. 

32. 

0, 

12. 

4. 

41 1 . 

0. 

444. RES I DUAL 

444. 

10 

0.02 

0.03 

0.79 


22 

STIG15 

STIG-15-16 

HEAT 

41 . 

4990. 

242S1 , 

315. 

9232. 

2706. 

41 . 

■2881 1 . 

24272. RESIDUAL 

-4539. 

0 

0. 17 

0.38 

0.01 

: 

23 

STIG10 

STIG-10-16 

POWR 

41 . 

10. 

34. 

5. 

12. 

4. 

406. 

0 . 

441 .RESIDUAL 

441 . 

10 

0.02 

0.03 

0.79 


23 

STIG10 

STI G- 10-16 

HEAT 

41 . 

661 . 

2377. 

315. 

854. 

250. 

41 . 

-2629. 

24 19, RESIDUAL 

-21 1 . 

0 

0.22 

0.35 

0.14 


24 

STIG1S 

STIG-15-16 

POWR 

41 . 

1 1 . 

37. 

8. 

12. 

4. 

403. 

0, 

439. RESIDUAL 

439. 

10 

0.03 

0.03 

o.eo 


24 

STIG1S 

STI G-1S-1 6 

HEAT 

41 . 

442. 

1494. 

315. 

501 . 

147. 

41 . 

-1527. 

1535. RESIDUAL 

9. 

0 

0.23 

0,33 

0.23 


25 

DEADV3 

DIESEL-ADV 

POWR 

41 . 

13. 

33. 

7, 

12. 

4. 

404. 

0 . 

437. RES I DUAL 

437. 

0 

0.03 

0.03 

0,80 


25 

DEADV3 

DIESEL- ADV 

HEAT 

41 . 

616. 

1537. 

315. 

570. 

167. 

41 . 

-1743. 

1578. RESIDUAL 

-165. 

0 

0.29 

0.36 

0.22 


26 

DEADV2 

DIESEL-ADV 

POWR 

41 . 

15. 

33, 

8. 

12. 

4. 

402. 

0 . 

435. RESIDUAL 

435. 

1 

0.04 

0.03 

0.80 


26 

DEADV2 

DIESEL-ADV 

HEAT 

41 . 

568. 

1240. 

315. 

460. 

135. 

41 . 

-1399. 

1281 .RESIDUAL 

-118. 

1 

0.31 

0,36 

0,27 


27 

DEADV1 

D I ESEL-AOV 

POWR 

41 . 

21 . 

33. 

13. 

12. 

4. 

397. 

0 . 

430. RESIDUAL 

430. 

1 

0.05 

0.03 

0.81 


27 

DEADV1 

DIESEL-ADV 

HEAT 

41 . 

499. 

806. 

315, 

299, 

88. 

41 . 

-896. 

847. RESIDUAL 

-49. 

1 

0,38 

0.35 

0.41 


28 

DEHTPM 

ADV- D I ESEL 

POUR 

41 . 

20. 

38. 

16. 

12. 

4. 

393. 

0 . 

430. RESIDUAL 

430. 

0 

0.05 

0.03 

0.81 


28 

DEHTPfl 

ADV-D1 ESEL 

HEAT 

41 . 

387. 

735. 

315. 

240. 

70. 

41 , 

-713, 

776. RESIDUAL 

63. 

0 

0.34 

0.31 

0,45 


29 

DES0A3 

DIESEL-SOA 

POWR 

41 . 

1 1 . 

34. 

6. 

12. 

4. 

405. 

0 . 

439. DISTILLA 

439. 

0 

0.03 

0.03 

0.80 


29 

DES0A3 

DIESEL-SOA 

HEAT 

41 . 

607. 

1842. 

315, 

665. 

195. 

41 . 

-2040. 

1683. DISTI LLA 

-156. 

0 

0.25 

0.35 

0.i9 



41 . 


11 


34. 


12 . 


405. 


439, RESIDUAL 


439. 


41 


607. 1842. 


665. 


41. -2040. 1883. RESIDUAL -156, 




i 

i 


29 DES0A3 DIESEL-SOA POWR 
29 DES0A3 DIESEL-SOA HEAT 


6 . 

315. 


4. 

195. 


0 0.03 0.03 0.80 
0 0.25 0.35 0.19 *■ 



f 


I 
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COGENERATION TECHNOLOGY ALTERNATIVES STUDY 

1 8SE PEO ADV DESIGN ENGR REPORT 5. 1 

**FUEL ENERGY SAVED BY PROCESS AND ECS** 

INDUSTRY 28693 MW 3.60 PROCESS MILLIONS BTU/HR 350.0 PROCESS TEMPCF) 366. PRODUCT ISOPROPANOL- HOURS PER YEAR 7900. 


POWER TO HEAT RATIO 0.035 

UTILITY FUEL COAL WASTE FUEL EQV BTU*10**6= 41. HOT WATER BTU*10**6= 0. 






WASTE 

FUEL 

COGEN 

COGEN 

COGEN 

COGEN 

AUX 

UTILIT 

TOTAL SITE 

NET* 

FAIL 

FESR 

POWER 

HEAT 






FUEL 

SAVED* 

FUEL 

PROCES 

PROCES 

MW 

PROCES 

FUEL 

FUEL FUEL 

TOTAL*- 



FACTR 

FACTR 






USED 

NO-NET 

USED 

HEAT 

POWER 

ELECT 

B01LR 

USED 

SITE USED 

UTILIT 










10**6 

10**6 

10**6 

10**6 

10**6 


10**6 

10**6 

10**6 

10**6 










BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 


BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 






30 

DES0A2 

D I ESEL-SOA 

POWR 

41 , 

13. 

34. 

7. 

12. 

4. 

403. 

0. 

437 . DISTILLA 

437, 

1 

0.03 

0,03 

0.80 


30 

DESOA2 

DIESEL-SOA 

HEAT 

41 . 

554. 

1432. 

315. 

517. 

151 . 

41 , 

-1577. 

1473. DISTILLA 

-104. 

1 

0.28 

0.35 

0.24 

* 

30 

DESOA2 

D I ESEL-SOA 

POWR 

41 . 

13. 

34. 

7. 

12. 

4, 

403, 

0 . 

437. RESIDUAL 

437. 

1 

0.03 

0.03 

0.80 


30 

DES0A2 

DIESEL-SOA 

HEAT 

41 . 

554. 

1432. 

315. 

517, 

151. 

41 . 

-1577. 

1473. RESIDUAL 

-104. 

1 

0.28 

0,35 

0.24 

i 

31 

DES0A1 

DIESEL-SOA 

POWR 

41 . 

20. 

34. 

14, 

12. 

4. 

396. 

0 . 

430. DISTILLA 

430. 

1 

0.05 

0.03 

0.81 


31 

DES0A1 

DIESEL-SOA 

HEAT 

41 . 

471 . 

786. 

315. 

284. 

83. 

41 , 

-848. 

827. DISTILLA 

-21. 

1 

0.37 

0.34 

0.42 


31 

DES0A1 

DIESEL-SOA 

POWR 

41. 

20. 

34. 

14. 

12, 

4. 

396. 

0 . 

430. RES I DUAL 

430. 

1 

0.05 

0.03 

0.81 


31 

DES0A1 

DIESEL-SOA 

HEAT 

41 . 

471 . 

786. 

315, 

284. 

83. 

41 . 

-848. 

827, RES I DUAL 

-21. 

1 

0,37 

0.34 

0.42 


32 

GTSOAD 

GT-HRSG-10 

POWR 

41. 

19. 

42. 

19. 

12. 

4. 

389. 

0 . 

431 -DISTILLA 

431. 

10 

0,05 

0.03 

0.81 


32 

GTSOAD 

GT-HRSG- 1 0 

HEAT 

41 . 

311 . 

684, 

315. 

200. 

59, 

41 . 

-586. 

725. DISTILLA 

139, 

0 

0.31 

0.28 

0.48 


33 

GTRA08 GT-05RE-O8 

POWR 

41. 

18. 

34. 

12, 

12. 

4. 

398. 

0 . 

433, DISTILLA 

433, 

10 

0.04 

0.03 

0.81 


33 

GTRA08 

GT-85RE-08 

HEAT 

41 . 

479. 

937. 

315. 

334. 

98. 

41 . 

-1007. 

978, DISTILLA 

-29. 

0 

0,34 

0.34 

0.36 


34 

GTRA12 

GT-85RE-1 2 

POWR 

41 . 

18. 

34. 

12, 

12, 

4. 

398. 

0 . 

432. DISTILLA 

432, 

10 

0.04 

0.03 

0.81 


34 

GTRA1 2 

GT-35RE-12 

HEAT 

41 . 

479. 

910. 

315. 

326, 

95. 

41. 

-980. 

951 .DISTILLA 

-28, 

0 

0.34 

0.34 

0.37 


35 

GTRA16 

GT-85RE-1 6 

POWR 

41 . 

18. 

35. 

13. 

12. 

4. 

397. 

0 . 

432, DISTILLA 

432. 

10 

0,04 

0.03 

0.81 


35 

GTRA1 6 

GT-85RE-16 

HEAT 

41 . 

449. 

869. 

315, 

303. 

89. 

41 . 

-910. 

210. DISTILLA 

1 . 

0 

0.34 

0.33 

0.38 


36 

GTR208 

GT-60RE-08 

POWR 

41 . 

18. 

38. 

15. 

12 . 

4, 

394. 

0 . 

432. DISTILLA 

432. 

10 

0.04 

0.03 

0.81 


36 

GTR208 

GT-60RE-08 

HEAT 

41 . 

371 . 

783. 

315. 

251 . 

73. 

41 , 

-745. 

825. DISTILLA 

80. 

0 

0.32 

0.30 

0.42 

* 

l 

37 

GTR21 2 

GT-60RE-12 

POWR 

41 . 

18. 

37. 

14. 

12, 

4, 

395. 

0 . 

432. DISTILLA 

432. 

10 

0.04 

0.03 

0.81 


37 

GTR21 2 

GT-60RE-12 

HEAT 

41 . 

396. 

815. 

315. 

269, 

79. 

41 . 

-802. 

856. DISTILLA 

54, 

0 

0.33 

0.31 

0.41 


38 

GTR216 

GT-60RE-1 6 

POWR 

41 . 

18. 

36. 

14. 

12. 

4. 

395. 

0 . 

432. DISTILLA 

432, 

10 

0.05 

0.03 

0.81 


33 

GTR21 S 

GT-60RE-16 

HEAT 

41. 

414. 

818. 

315. 

276. 

81 , 

41 . 

-823. 

859. DISTILLA 

36. 

0 

0.34 

0.32 

0.41 


39 

GTRW08 

GT-85RE-08 

POWR 

41 . 

15. 

35. 

10, 

12. 

4. 

400. 

0 . 

435. DISTILLA 

435. 

10 

0.04 

0.03 

0.80 


39 

GTRW08 

GT-85RE-OS 

HEAT 

41 . 

481 . 

1136. 

315. 

399. 

117. 

41 . 

-1207. 

1 177. DISTILLA 

-30. 

0 

0,30 

0.34 

0.30 


40 

GTRW1 2 

GT-85RE- 1 2 

POWR 

41 , 

16. 

34. 




401 . 

0 . 

434. DISTILLA 

434. 

10 

0.04 

0.03 

0.81 


40 

GTRW12 

GT-85RE-1 2 

HEAT 

41 . 

523. 

1111. 




41 . 

-1226, 

1152. DISTILLA 

-73. 

0 

0.32 

0.35 

0.30 
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GENERAL ELECTRIC COMPANY 
COGENERATION TECHNOLOGY ALTERNATIVES STUDY 
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**FUEL ENERGY SAVED BY PROCESS AND ECS** 

INDUSTRY 28693 MW 3.60 PROCESS MILLIONS BTU/HR 350.0 PROCESS TEMPI F) 366. PRODUCT ISOPROPANOL- HOURS PER YEAR 7900. 


POWER TO HEAT RATIO 0.035 

UTILITY FUEL COAL WASTE FUEL EQV BTU*10**6= 41. HOT WATER BTU*10**6= 0. 






WASTE 

FUEL 

COGEN 

COGEN 

COGEN 

COGEN 

AUX 

UTILIT 

TOTAL SITE 

NET* 

FAIL 

FESR 

POWER 

HEAT 





FUEL 

USED 

10**6 

BTU/HR 

SAVED= 
NO -NET 
10**6 
BTU/HR 

FUEL 

USED 

10**6 

BTU/HR 

PROCES 

HEAT 

10**6 

BTU/HR 

PROCES 

POWER 

10**6 

BTU/HR 

MW 

ELECT 

PROCES 

BOILR 

10**6 

BTU/HR 

FUEL 

USED 

10**6 

BTU/HR 

FUEL FUEL 

SITE USED 

10**6 
BTU/HR 

TOTAL* 

UTILIT 

10**6 

BTU/HR 



FACTR 

FACTR 

41 

GTRW16 

GT-35RE-16 

POWR 

41 . 

16. 

34. 

10. 

12. 

4. 

400. 

0 . 

434 . DISTI LLA 

434. 

10 

0.04 

0.03 

0.81 

41 

GTRW16 

GT-85RE-16 

HEAT 

41 . 

492. 

1048. 

315. 

374. 

110 . 

41 . 

-1131. 

1089.DISTILLA 

-42. 

#• 

0 

0.32 

0.34 

0.32 

42 

GTR308 

GT-60RE-08 

POWR 

41 . 

14. 

40. 

13. 

12. 

4. 

397. 

0 . 

436. DISTI LLA 

436. 

io 

0.03 

0.03 

0.80 

42 

GTR308 

GT-60RE-08 

HEAT 

41 . 

340. 

982. 

315. 

304. 

89. 

41 . 

-913. 

1 023 . D I ST I LLA 

1 10. 

0 

0.26 

0.30 

0.34 

43 

GTR312 

GT-60RE- 1 2 

POWR 

41 . 

16. 

36. 

12. 

12. 

4. 

398. 

0 . 

434. DISTI LLA 

434. 

10 

0.04 

0.03 

0.81 

43 

GTR312 

GT-60RE- 1 2 

HEAT 

41 . 

436. 

950. 

315. 

325. 

95. 

41 . 

-977. 

992. DI STI LLA 

14. 

0 

0,?! 

0.33 

0.35 

44 

GTR316 

GT-60RE- 1 6 

POWR 

41 . 

16. 

36. 

12 . 

12. 

4. 

398. 

0 . 

434. DISTI LLA 

434. 

10 

0.04 

0.03 

0.81 

44 

GTR316 

GT-60RE-16 

HEAT 

41 . 

427. 

944. 

315. 

320. 

94. 

41 . 

-962. 

985. DISTI LLA 

24. 

0 

0.31 

0.32 

0.36 

45 

FCPADS 

FUEL-CL-PH 

POWR 

41 . 

13. 

32. 

5. 

12. 

4. 

405. 

0 . 

438. DISTI LLA 

438. 

0 

0.03 

0.03 

0.80 

45 

FCPADS 

FUEL-CL-PH 

HEAT 

41 . 

718. 

1853. 

315. 

704. 

206. 

41 . 

-2162. 

1894. DISTI LLA 

-268. 

0 

0.28 

0, 37 

0.18 

46 

FCMCDS 

FUEL-CL-MO 

POWR 

41 . 

17. 

30. 

“9 

f . 

12. 

4. 

404. 

0 . 

433. DISTI LLA 

433. 

10 

0,04 

0.03 

0.81 

46 

FCMCDS 

FUEL-CL-MO 

hEAT 

41 . 

759. 

1352. 

315. 

557. 

163. 

41 . 

-1702. 

1 393 . D I ST I LLA 

-309. 

0 

0.36 

0.40 

0.25 




ME 06/06/79 GENERAL ELECTRIC COMPANY PAGE 

COGENERATION TECHNOLOGY ALTERNATIVES STUDY 

I &SE PEO ADV DESIGN ENGR REPORT 5. I 

**FUEL ENERGY SAVED BY PROCESS AND ECS** 

INDUSTRY 28694 MW 3.30 PROCESS MILLIONS BTU/HR 400.0 PROCESS TEMPCF) 460. PRODUCT ETHANOL HOURS PER YEAR 


POWER TO HEAT RATIO 0.028 

UTILITY FUEL COAL WASTE FUEL EQV BTU*10**6= 71. HOT WATER BTU*10**6= 


176 


7900. 


O. 





- 

WASTE 

FUEL 

COGEN 

COGEN 

COGEN 

COGEN 

AUX 

UTILIT 

TOTAL SITE 

NET* 

FAIL 

FESR 

POWER 

HEAT 





FUEL 

SAVED= 

FUEL 

PROCES 

PROCES 

MW 

PROCES 

FUEL 

FUEL FUEL 

TOTAL* 



FACTR 

FACTR 





USED 

NO -NET 

USED 

HEAT 

POWER 

ELECT 

BOILR 

USED 

SITE USED 

UTILIT 









10**6 

1 0**6 

1 0**6 

10**6 

10**6 


10**6 

10**6 

10**6 

10**6 









BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 


BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 





0 

ONOCGN 

NO COG 

0 N 

71 . 

0. 

0, 

0. 

0. 

0. 

471 . 

35. 

471 . COAL-FGD 

506. 

0 

0. 

0.02 

0.79 

1 

STM141 

STM-TURB-1 

POWR 

71 . 

22. 

148. 

115. 

1 1 . 

3. 

336. 

0. 

4 84. RES I DUAL 

484. 

10 

0.05 

0.02 

0.83 * 

1 

STM 141 

STM-TURB-1 

HEAT 

71 . 

77. 

517. 

400. 

39. 

12. 

0. 

-88. 

51 7. RESIDUAL 

429. 

0 

0.15 

0.08 

0.77 I 

1 

STM141 

STM-TURB-1 

POWR 

71 . 

22. 

148. 

115. 

1 1 . 

3. 

336. 

0. 

484. COAL-FGD 

484. 

10 

0.05 

0.02 

0.83 ] 

1 

STM141 

STM-TURB-1 

HEAT 

71 , 

77. 

517. 

400. 

39. 

12. 

0. 

-88. 

51 7. COAL-FGD 

429. 

0 

0.15 

0.08 

0.77 I 

1 

STM141 

STM-TURB-1 

POWR 

71 . 

22. 

148. 

115. 

1 1 . 

3. 

336. 

0. 

484 . COAL-AFB 

484. 

10 

0.05 

0.02 

0.83 

1 

STM141 

STM-TURB-1 

HEAT 

71 . 

77. 

517. 

400. 

39. 

12. 

0. 

-88, 

517. COAL-AFB 

429. 

0 

0. 15 

0.08 

0.77 

2 

STM088 

STM-TURB-8 

POWR 

71 . 

22. 

284. 

230. 

1 1 . 

3. 

200. 

0. 

484. RES I DUAL 

484. 

11 

0.05 

0.02 

0.83 

2 

STM088 

STM-TURB-8 

HEAT 

71 . 

38. 

494. 

400. 

20. 

6. 

0. 

-26. 

494. RES I DUAL 

468. 

1 

0.08 

0.04 

0.81 

2 

STM088 

STM-TURB-8 

POWR 

71 . 

22. 

284. 

230. 

1 1 . 

3. 

200. 

0. 

484 . COAL-FGD 

484. 

11 

0,05 

0.02 

0.83 

2 

STM088 

STM-TURB-8 

HEAT 

71 . 

38. 

494 . 

400. 

20. 

6. 

0. 

-26, 

494 . COAL-FGD 

468. t 

1 

0.08 

0.04 

0.81 

2 

STM08S 

STM-TURB-8 

POWR 

71 . 

22. 

284. 

230. 

1 1 . 

3. 

200. 

0. 

484. COAL-AFB 

484. 

11 

0.05 

0.02 

0.83 

2 

STM088 

STM-TURB-8 

HEAT 

71 . 

38. 

494 . 

400. 

20. 

6. 

0. 

-26. 

494 . COAL-AFB 

468. 

1 

0.08 

0.04 

0.81 

3 

PFBSTM 

PFB-STMTB- 

POWR 

71 . 

21 . 

75. 

51 . 

1 1 . 

3. 

410. 

0. 

485 . COAL-PFB 

485, 

10 

0.05 

0.02 

0.82 

3 

PFBSTM 

PFB-STMTB- 

HEAT 

71 . 

163. 

582. 

400. 

88. 

26. 

0. 

-239. 

582 . COAL-PFB 

343. 

0 

0.24 

0. 15 

0.69 

4 

T I STMT 

TI -STMTB-1 

POWR 

71 . 

21 . 

56. 

36. 

1 1 . 

3. 

429. 

0 . 

484. RESIDUAL 

484. 

10 

0.05 

0.02 

0.83 

4 

TIS ' IT 

TI -STMTB-1 

HEAT 

71 . 

205. 

531 . 

340. 

108. 

32. 

71 . 

-301 . 

601 .RESIDUAL 

301 . 

0 

0.28 

0 . 18 

0.67 

4 

T I STMT 

T! -STMTB-1 

POWR 

71 . 

21 . 

56. 

36. 

1 1 . 

3. 

429. 

0 . 

484 . COAL 

484. 

10 

0.05 

0.02 

0.83 | 

4 

T I STMT 

T I -STMTB-1 

HEAT 

71 . 

241 . 

625. 

400. 

127. 

37. 

0 . 

-360. 

625 . COAL 

264. 

0 

0.30 

0.20 

0.64 1 

5 

TIHRSG 

THERMIONIC 

POWR 

71 . 

13. 

80. 

49. 

1 1 . 

3. 

413. 

0 . 

493. RESIDUAL 

493. 

0 

0.03 

0.02 

0.81 & 

5 

TIHRSG 

THERMIONIC 

HEAT 

71 . 

88. 

557. 

340. 

78. 

23. 

71 . 

-210. 

628. RESIDUAL 

418. 

0 

0. 14 

0.12 

0.64 


TIHRSG 

THERMIONIC 

POWR 

71 . 

13. 

80. 

49. 

1 1 . 

3. 

413. 

0 . 

493. COAL 

493. 

0 

0.03 

0.02 

"0.81 

5 

TIHRSG 

THERMIONIC 

HEAT 

71 . 

103. 

655. 

400. 

92. 

27. 

0 . 

-253. 

655. COAL 

402. 

0 

0. 15 

0. 14 

0.61 

6 

STIRL 

STIRLING-1 

POWR 

71 . 

15. 

50. 

25. 

1 1 . 

3. 

441 . 

0 . 

491 .DISTILLA 

491 . 

0 

0.03 

0.02 

0.81 

6 

STIRL 

STIRLING-1 

HEAT 

71 . 

204. 

678. 

340. 

154. 

45. 

71 . 

-447. 

749. DISTI LLA 

302. 

0 

0.23 

0.21 

0.53 


3NEVWEUU PAGE PRINTING SYSTEM— PI T8S — 02 


DATE 06/06/79 GENERAL ELECTRIC COMPANY PAGE 177 

COGENERATION TECHNOLOGY ALTERNATIVES STUDY 

l&SE PEO ADV DESIGN ENGR REPORT 5.1 

**FUEL ENERGY SAVED BY PROCESS AND ECS** 


INDUSTRY 28694 MW 3.30 PROCESS MILLIONS BTU/HR 400.0 PROCESS TEMP(F) 460. PRODUCT ETHANOL HOURS PER YEAR 7900. 

It 

POWER TO HEAT RATIO 0.028 \ ij 

UTILITY FUEL COAL WASTE FUEL EQV BTU*10**6* 71. HOT WATER BTU*10**6= 0. 1 






WASTE 

FUEL 

COGEN 

COGEN 

COGEN 

COGEN 

AUX 

UTILIT 

TOTAL SITE 

NET* 

FAIL 

FESR 

POWER 

HEAT 1 





FUEL 
USED 
1 0**6 
BTU/HR 

SAVED* 
NO -NET 
1 0**6 
BTU/HR 

FUEL 
USED 
1 0**6 
BTU/HR 

PROCES 

HEAT 

10**6 

BTU/HR 

PROCES 

POWER 

10**6 

BTU/HR 

MW 

ELECT 

PROCES 

BOILR 

10**6 

BTU/HR 

FUEL 

USED 

10**6 

BTU/HR 

FUEL FUEL 

SITE USED 

10**6 
BTU/HR 

TOTAL* 

UTILIT 

10**6 

BTU/HR 



FACTR 

FACTR I 

6 

STIRL 

STIRLING-1 

POWR 

71 . 

15. 

50. 

25. 

1 1 . 

3. 

441 . 

0. 

491 .RESIDUAL 

491 . 

0 

0.03 

0.02 

0.81 

6 

STIRL 

STIRLING-1 

HEAT 

71 . 

204. 

678. 

340. 

154. 

45. 

71 . 

-447. 

749. RESIDUAL 

302. 

0 

0.23 

0.21 

0.53 

6 

STl RL 

STIRLING-1 

POWR 

71 . 

15. 

50. 

25. 

1 1 . 

3. 

441 . 

0. 

491 . COAL 

491 . 

0 

0.03 

0.02 

0.81 

6 

STIRL 

STIRLING-1 

HEAT 

71 . 

240. 

798. 

400. 

181 . 

53. 

0. 

-532. 

798. COAL 

266. 

0 

0.25 

0.23 

0.50 

7 

HEGT85 

HELIUM-GT- 

POWR 

71 . 

-2. 

35. 

-1 , 

1 1 . 

3. 

472, 

0. 

507. COAL- AFB 

507. 

1 1 

-0.00 

0.02 

0,79 

7 

HEGT85 

HELIUM-GT- 

HEAT- 

•10030. 

439. 

-10030. 

400. 

-3220. 

-944. 

0. 

10097. 

1 0030 . COAL-AFB 

67. 

1 1 


***** 

6.01 | 

8 

HEGT60 

HELIUM-GT- 

POWR 

71 . 

1 . 

43. 

8. 

1 1 . 

3. 

461 . 

0. 

504 . COAL-AFB 

504. 

10 

0.00 

0.02 

0.79 I 

8 

HEGT60 

HELIUM-GT- 

HEAT 

71 . 

64. 

2134. 

400. 

553. 

162. 

0. 

-1692. 

2 134. COAL- AFB 

442. 

0 

0.03 

0.26 

0.19 

9 

HEGTOO 

HELIUM-GT- 

POWR 

71 . 

6. 

64. 

30. 

1 1 . 

3. 

435. 

0. 

499. COAL-AFB 

499. 

10 

0.01 

0.02 

0.80 

9 

HEGTOO 

HELIUM-GT- 

HEAT 

71 . 

86. 

854. 

400. 

150. 

44. 

0. 

-434. 

854 . COAL-AFB 

419. 

10 

0. 10 

0. 18 

0.47 

10 

FCMCCL 

FUEL-CL-MO 

POWR 

0. 

19. 

37. 

17. 

1 1 . 

3. 

450. 

0. 

487. COAL 

487. 

10 

-O. 12 

0.02 

0,82 

10 

FCI1CCL 

FUEL-CL-MO 

HEAT 

0. 

428. 

849. 

400. 

253. 

76. 

0. 

-772. 

849 . COAL 

78. 

10 

0.30 

0.30 

0.47 I 

1 1 

FCSTCL 

FUEL-CL-ST 

POWR 

0. 

19. 

32. 

14. 

1 1 . 

3. 

454. 

0. 

487. COAL 

487. 

10 

-0.12 

0.02 

0.82 

11 

FCSTCL 

FUEL-CL-ST 

HEAT 

0. 

548. 

925. 

400. 

321 . 

94. 

0. 

-968. 

925. COAL 

-43. 

10 

0.34 

0.35 

0L43 

12 

IGGTST 

I NT -GAS -GT 

POWR 

0. 

14. 

46. 

21 . 

1 1 . 

3. 

445. 

0. 

491 . COAL 

491 . 

10 

-0. 13 

0.02 

0.81 

12 

I GGTST 

1 NT-GAS-GT 

HEAT 

0. 

270. 

861 . 

400. 

21 1 . 

62. 

0. 

-625. 

861 . COAL 

236. 

10 

0. 19 

0.25 

_0.46 

13 

GTSOAR 

GT-HRSG- 1 0 

POWR 

71 . 

14. 

39. 

15. 

1 1 . 

3, 

453. 

0. 

491 .RESIDUAL 

491 . 

10 

0.03 

0.02 

0.81 

13 

GTSOAR 

GT-HRSG- 1 0 

HEAT 

71 . 

319. 

865. 

340. 

251 . 

74. 

71 . 

-749. 

935. RESIDUAL 

187. 

0 

0.27 

0.27 

0.43 

14 

GTAC08 

GT-HRSG-00 

POWR 

71 . 

19. 

42. 

22. 

1 1 . 

3. 

445. 

0. 

487. RESIDUAL 

487. 

10 

0.04 

0.02 

0.82 

14 

GTAC08 

GT-HRSG-08 

HEAT 

71. 

297. 

659. 

340. 

178. 

52, 

71 . 

-521 , 

730. RESIDUAL 

209. 

0 

0.31 

0.24 

0,55 

15 

GTAC1 2 

GT-HRSG- 12 

POWR 

71 . 

18. 

37. 

17. 

11. 

3. 

450. 

0. 

487. RESIDUAL 

487. 

10 

0.04 

0.02 

0.82 

15 

GTAC1 2 

GT-HRSG- 12 

HEAT 

71 . 

366. 

735. 

340. 

224. 

66. 

71 . 

-665. 

805. RES I DUAL 

140. 

0 

0.33 

0.28 

0.50 

16 

GTAC1 6 

GT-HRSG- 16 

POWR 

71 . 

18. 

35. 

15. 

1 1 . 

3. 

453. 

0. 

488. RESIDUAL 

468. 

10 

0.04 

0.02 

0.82 

16 

GTAC1 6 

GT-HRSG- 16 

HEAT 

71 . 

408. 

804. 

340. 

260. 

76. 

71 . 

-776. 

875. RESIDUAL 

98. 

0 

0.34 

0.30 

0.46 

17 

GTWC1 6 

GT-HRSG- 16 

POWR 

71 . 

16. 

36. 

14. 

1 1 . 

3. 

454. 

0. 

489. RESIDUAL 

489. 

10 

0.04 

0.02 

0.82 

17 

GTWC1 6 

GT-HRSG- 16 

HEAT 

71 . 

387. 

839. 

340. 

264. 

77. 

71 . 

-790. 

909. RESIDUAL 

119. 

0 

0.32 

0.29 

0.44 ; 
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**FUEL ENERGY SAVED BY PROCESS AND ECS** 


INDUSTRY 28694 MW 3.30 PROCESS MILLIONS BTU/HR 400.0 PROCESS TEMP(F) 460. PRODUCT ETHANOL HOURS PER YEAR 7900. 

POWER TO HEAT RATIO 0.028 

UTILITY FUEL COAL WASTE FUEL EQV BTU*10**6= 71. HOT WATER BTU*10**6= O. 






WASTE 

FUEL 

COGEN 

COGEN 

COGEN 

COGEN 

AUX 

UTILIT 

TOTAL SITE 

NET- 

FAIL 

FESR 

POWER 

HEAT 





FUEL 

SAVED= 

FUEL 

PROCES 

PROCES 

MW 

PROCES 

FUEL 

FUEL FUEL 

TOTAL* 



FACTR 

FACTR 





USED 

NO -NET 

USED 

HEAT 

POWER 

ELECT 

BOILR 

USED 

SITE USED 

UTILIT 









1 0**6 

1 0**6 

10**6 

1 0**6 

10**6 


10**6 

10**6 

10**6 

10**6 









BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 


BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 





18 

CC1626 

GTST- 16/26 

POWR 

71 . 

16. 

32. 

11 . 

1 1 . 

3. 

458. 

0. 

490. RESIDUAL 

490. 

11 

0.04 

0.02 

0.82 

18 

CC1626 

GTST- 16/26 

HEAT 

71 . 

490. 

1003. 

340. 

350, 

102. 

71 . 

-1057. 

1074. RES I DUAL 

16. 

1 

0.33 

0.33 

0.37 

19 

CC1622 

GTST- 16/22 

POWR 

71 . 

17. 

33. 

12. 

1 1 . 

3. 

456. 

0. 

489. RESIDUAL 

489. 

1 1 

0.04 

0.02 

0.82 

19 

CC1622 

GTST- 16/22 

HEAT 

71 . 

461 . 

916. 

340. 

313. 

92. 

71 . 

-942. 

987. RESIDUAL 

45. 

1 

0.33 

0.32 

0.41 11 

20 

CC1222 

GTST- 12/22 

POWR 

71 . 

17. 

33. 

12. 

1 1 . 

3. 

456. 

0. 

489. RESIDUAL 

489. 

1 1 

0.04 

0.02 

ft 

0.82 

20 

CC1222 

GTST- 12/22 

HEAT 

71 . 

461 . 

907. 

340. 

310. 

91 . 

71 . 

-933. 

978. RESIDUAL 

45. 

1 

0.34 

0.32 

0.41 

21 

CC0822 

GTST-08/22 

POWR 

71 . 

18. 

36. 

16. 

1 1 . 

3. 

452. 

0. 

488. RESIDUAL 

488. 

1 1 

0,04 

0.02 

0.82 

21 

CC0822 

GTST-08/22 

HEAT 

71 . 

384. 

767. 

340. 

240. 

70. 

71 . 

-716. 

837. RES I DUAL 

122. 

1 

0.33 

0.29 

0.48 

22 

STIG15 

STIG-1 5- 1 6 

POWR 

71 . 

6. 

30. 

0. 

1 1 . 

3. 

470. 

0. 

500. RESIDUAL 

500. 

1 1 

0.01 

0.02 

0.80 

22 

STIG15 

STI G- 15-16 

HEAT 

71 . 

5386. 

26154. 

340. 

9965. 

2920. 

71.- 

31104. 

26224. RES I DUAL 

-4880. 

1 

0. 17 

0.38 

0.02 

23 

STIG10 

ST1G-10-16 

POWR 

71 . 

9. 

31 . 

4. 

1 1 . 

3. 

466. 

0. 

497. RESIDUAL 

497. 

11 

0.02 

0.02 

0.80 

23 

STIG10 

STIG-10-16 

HEAT 

71 . 

714. 

2566. 

340. 

921 . 

270. 

71 . 

-2844, 

2637. RESIDUAL 

-208. 

1 

0.22 

0.35 

0.15 

24 

STIG1S 

STI G- IS- 16 

POWR 

71 . 

10. 

34. 

7. 

1 1 . 

3. 

462. 

0. 

496. RESIDUAL 

496. 

1 1 

0.02 

0.02 

0.81 

24 

STIG1S 

STI3-1S-16 

HEAT 

71 . 

477. 

1613. 

340. 

541 . 

158. 

71 . 

-1654. 

1683. RESIDUAL 

29. 

1 

0.23 

0.32 

0.24 

25 

DEADV3 

DIESEL -ADV 

POWR 

71 . 

1 1 . 

30. 

5. 

1 1 . 

3. 

465. 

0. 

495. RESIDUAL 

495. 

1 

0.02 

0.02 

0.81 

25 

DEADV3 

DIESEL- ADV 

HEAT 

71 . 

728. 

2058. 

340. 

763. 

224. 

71 . 

-2351 . 

2 128. RES I DUAL 

-222. 

1 

0.26 

O'. 36 

O. 19 

26 

DEADV2 

DIESEL- ADV 

POWR 

71 . 

14. 

30. 

8. 

1 1 . 

3. 

462. 

0. 

492. RESIDUAL 

492. 

1 

0.03 

0.02 

0.81 

26 

DEADV2 

DIESEL-ADV 

HEAT 

71 . 

613. 

1339. 

340. 

497. 

146. 

71 . 

-1517. 

1409. RESIDUAL 

-108. 

1 

0.31 

0.35 

0.28 

I* 

27 

DEADV1 

DIESEL -ADV 

POWR 

71 . 

19. 

30. 

12. 

1 1 . 

3. 

457. 

0. 

487. RESIDUAL 

487. 

1 

0.04 

0.02 

0.82 . 

27 

DEADV1 

DIESEL-ADV 

HEAT 

71 . 

539. 

870. 

340. 

323. 

95. 

71 . 

-973. 

940. RESIDUAL 

-33. 

1 

0.38 

0.34 

0.43 1 

28 

DEHTPM 

ADV-DI ESEL 

POWR 

71 . 

16. 

39. 

17. 

1 1 . 

3. 

451 . 

0. 

490. RESIDUAL 

490. 

0 

0.04 

0.02 

0.82 

28 

DEHTPM 

ADV- DIESEL 

HEAT 

71 . 

317. 

792. 

340. 

227. 

66. 

71 . 

-673 . 

862. RESIDUAL 

189. 

0 

0.29 

0.26 

0.46 

29 

DES0A3 

DIESEL-SOA 

POWR 

71 . 

9. 

31 . 

4. 

1 1 . 

3. 

466. 

0. 

497. DISTILLA 

497. 

1 

0.02 

0.02 

0.80 i 

29 

DES0A3 

DIESEL-SOA 

HEAT 

71 . 

732. 

2591 . 

340. 

935. 

274. 

, 71 . 

-2888 . 

2662. DISTILL A 

-226. 

1 

0.22 

0.35 

0. 15 I 

29 

DES0A3 

D1 ESEL-SOA 

POWR 

71 . 

9. 

31 . 

4. 

1 1 . 

3. 

466. 

0. 

497. RESIDUAL 

497. 

1 

0.02 

0.02 

0.80 I 

29 

DESOA3 

DIESEL-SOA 

HEAT 

71 . 

732. 

2591 . 

340. 

935. 

274. 

71 . 

-2888. 

2662. RESIDUAL 

-226. 

1 

0.22 

0.35 

0. 15 1 


j 

j 

j 






HONEYWELL PACE PRINTING SYSTEM- PI1H-02 


DATE 06/06/79 
l&SE PEO ADV DESIGN ENGR 


GENERAL ELECTRIC COMPANY 
COGENERATION TECHNOLOGY ALTERNATIVES STUDY 

REPORT 5. 1 

**FUEL ENERGY SAVED BY PROCESS AND ECS** 


INDUSTRY 28694 MW 3.30 PROCESS MILLIONS BTU/HR 400.0 PROCESS TEMPCF) 

p0WER TQ HEAT RAT , 0 0 028 

UTILITY FUEL COAL WASTE FUEL EQV BTU* 10**6= 


460. PRODUCT ETHANOL 
TU* 10**6= 71. HO 


PAGE 1 79 

HOURS PER YEAR 7900. 
HOT WATER BTU* 10**6= O. 


WASTE FUEL COGEN COGEM COGEN COGEN 

FUEL SAVED* FUEL PROCES PROCES MW 

USED NO-NET USED HEAT POWER ELECT 

10**6 10**6 10**6 10**6 10**6 

BTU/HR BTU/HR BTU/HR BTU/HR BTU/HR 


AUX UT1LIT TOTAL SITE NET= 

PROCES FUEL FUEL FUEL TOTAL* 

BO I LR USED SITE USED UT1L1T 

10**6 10**6 10**6 10**6 

BTU/HR BTU/HR BTU/HR BTU/HR 


30 DES0A2 DIESEL-SOA POV/R 
30 DESOA2 DIESEL-SOA HEAT 

30 DESOA2 DIESEL-SOA POWR 

30 DESOA2 DIESEL-SOA HEAT 

31 DES0A1 DIESEL-SOA POWR 
31 DES0A1 DIESEL-SOA HEAT 

31 DES0A1 DIESEL-SOA POUR 

31 DES0A1 DIESEL-SOA HEAT 

32 GTSOAD GT-HRSG-10 POWR 

32 GTSOAD GT-HRSG-1 O HEAT 

33 GTRA08 GT-65RE-08 POWR 
33 GTRA08 GT-C5RE-08 HEAT 


13. 

1 1 . 

3. 

45S . 

0 . 

340. 

306. 

90. 

71 . 

-921 . 

13. 

1 1 . 

3. 

456. 

0 . 

340. 

306. 

90. 

71 . 

-921 . 

18. 

1 1 . 

3. 

450. 

0 . 

340. 

219. 

64. 

71 . 

-648. 

9. 

1 1 . 

3. 

460. 

0 . 

340. 

418. 

122. 

71 . 

- 1 270 . 


34 

GTRA12 

GT-35RE- 1 2 

POWR 

71 . 

15. 

31 . 

10. 

1 1 . 

3. 

459. 

0 . 

34 

GTRA12 

GT-85RE-12 

HEAT 

71 . 

531 . 

1103. 

340. 

395. 

116. 

71 . 

-1199. 

35 

GTRA16 

GT-65RE-16 

POWR 

71 . 

15. 

32. 

1 1 . 

1 1 . 

3. 

458. 

0 . 

35 

GTRA16 

GT-G5RE-16 

HEAT 

71 . 

493. 

1031 . 

340. 

360. 

105. 

71 . 

-1089. 

36 

GTR208 

GT ■'60RE-08 

POWR 

71 . 

16. 

35. 

13. 

1 1 . 

3. 

455. 

0 . 

36 

GTR208 

GT-60RE-08 

HEAT 

71 . 

400. 

899. 

340. 

283. 

84. 

71 . 

-864. 

37 

C7R21 2 

GT-60RE-12 

POWR 

71 . 

16. 

34. 

12. 

1 1 . 

3. 

456. 

0 . 

37 

GTR212 

GT-60RE-12 

HEAT 

71 . 

429. 

936. 

340. 

309. 

91 . 

71 . 

-930. 

38 

GTR216 

GT-60RE-16 

POWR 

71 . 

16. 

33. 

12. 

1 1 . 

3. 

456. 

0 . 


38 GTR216 GT-60RE-16 HEAT 

39 GTRW08 GT-05RE-08 POWR 

39 GTRW08 GT-35RE-Q8 HEAT 

40 GTRW12 GT-85RE- 1 2 POWR 
40 GTRW12 GT-85RE-12 HEAT 


14. 31. 

583. 1328. 


0 . 

•1708. 


494.DISTILLA 

1616.DISTILLA 

494. RES I DUAL 
161 6. RESIDUAL 

487.DISTILLA 
918. DISTI LLA 

487. RESIDUAL 
91 8. RESIDUAL 

489. DISTI LLA 
819.DISTILLA 

491 .DISTILLA 
1241 .DISTILLA 

491 .DISTILLA 
1 174. DISTILLA 

490. DISTILLA 
1 102.DISTILLA 

490. DISTI LLA 
970. DISTI LLA 

490. DISTI LLA 
1007. DISTILLA 

490. DISTI LLA 
1015. DISTILLA 


FAIL FESR PO WER HEAT 
FACTR FACTR 


1 0.03 0.02 0.81 

1 0.28 0.35 0,25 

1 0.03 0.02 0 . 81 

1 0.28 0.35 0.25 

1 0.04 0.0 2 0. 82 

1 0.37 0.33 0.44 


1 0.04 

1 0.37 

10 0.04 

0 0.31 

TO 0.03 
O 0.31 

10 0.03 

0 0.32 

10 0.04 

0 0.32 

10 0.04 

O 0.31 

TO 0.04 
0 0.31 


0.02 0.82 
0.33 0.4 4 

0.02 0.82 
0.27 0.49 

0.02 0.81 
0.34 0.32 

0.02 0.82 
0.34 0.34 

0.02 0.82 
0.33 0.36 

0.02 0.82 
0.30 0.41 

0.02 0.82 
0.31 0.40 


10 0.04 0.02 0.82 

0 0.32 0.31 0.39 


8. 

1 1 . 

3. 

461 . 

0 . 

493. DISTILLA 

493. 

10 

0.03 

0.02 

0.81 

340. 

489. 

143. 

71 

- 1 494 . 

1465. DISTI LLA 

-29. 

0 

0.28 

0.33 

0.27 

8. 

1 1 . 

3. 

461 . 

0 . 

492. DISTILLA 

492. 

10 

0.03 

0.02 

0.81 

340. 

483. 

142. 

71 . 

-1475. 

1398. DISTILLA 

-77. 

0 

0.30 

0.35 

0.29 | 


s. 


*3t 


r 


DATE 06/06/79 GENERAL ELECTRIC COMPANY • PAGE 180 

COGENERATION TECHNOLOGY ALTERNATIVES STUDY 

ISSE PEO ADV DESIGN ENGR REPORT 5. 1 , 

**FU£L ENERGY SAVED BY PROCESS AND ECS** 

INDUSTRY 28694 MW 3.30 PROCESS MILLIONS BTU/HR 400.0 PROCESS TEMPCFJ 460. PRODUCT ETHANOL HOURS PER YEAR 7900. 


POWER TO HEAT RATIO 0.028 

UTILITY FUEL COAL WASTE FUEL EQV BTU*10**6= 71. HOT WATER BTU* 10**6= O. 






WASTE 

FUEL 

COGEN 

COGEN 

COGEN 

COGEN 

AUX 

UTILIT 

TOTAL SITE 

NET* 

FAIL 

FESR 

POWER 

HEAT 






FUEL 

SAVED= 

FUEL 

PROCES 

PROCES 

MW 

PROCES 

FUEL 

FUEL FUEL 

TOTAL* 



FACTR FACTR 






USED 

NO -NET 

USED 

HEAT 

POWER 

ELECT 

BOILR 

USED 

SITE USED 

UTILIT 










10**6 

10**6 

10**6 

10**6 

10**6 


10**6 

1 0**6 

10**6 

10**6 










BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 


BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 






41 

GTRW16 

GT-85RE-16 

POWR 

71 . 

14. 

32. 

9. 

1 1 . 

3. 

460. 

0. 

492. DISTILLA 

492. 

10 

0.03 

0.02 

0.81 


41 

GTRW16 

GT-85RE-16 

HEAT 

71 . 

541 . 

1221 . 

340. 

436. 

128. 

71 . 

- 1 327 . 

1 292 . D I ST I LLA 

-35. 

0 

0.31 

0.34 

0.31 

i 

42 

GTR308 

GT-60RE-08 

POWR 

71 . 

1 1 . 

36. 

10. 

1 1 . 

3. 

458. 

0. 

495. DISTILLA 

495. 

10 

0.03 

0.02 

0.81 

H 

42 

GTR308 

GT-G0RE-08 

HEAT 

71 . 

363. 

1179. 

340. 

365. 

107. 

71 . 

-1107. 

1249. DISTILLA 

143. 

0 

0.24 

0.29 

0.32 

1 

It 

43 

GTR312 

GT-60RE- 1 2 

POWR 

71 . 

15. 

33. 

1 1 . 

1 1 . 

3. 

458. 

0. 

491 .DISTILLA 

491 . 

10 

0.03 

0.02 

0.81 

J 

43 

GTR312 

GT-60RE-12 

HEAT 

71 . 

473. 

1065. 

340. 

364. 

107. 

71 . 

-1103. 

1 136. DISTILLA 

33. 

0 

0.31 

0.32 

0.35 


44 

GTR316 

GT-60RE- 1 6 

POWR 

71 . 

15. 

33. 

1 1 . 

1 1 . 

3. 

458. 

0. 

491 .DISTILLA 

491 . 

10 

0.03 

0.02 

0.81 


44 

GTR316 

GT-60RE-1 6 

HEAT 

71 . 

463. 

1056. 

340. 

353. 

105. 

71 . 

-1084. 

1 127. DISTILLA 

43. 

0 

0.30 

0.32 

0.36 


45 

FCPADS 

FUEL-CL-PH 

POWR 

71 . 

1 1 . 

30. 

5. 

1 1 . 

3. 

465. 

0. 

494. DISTILLA 

494. 

0 

0.03 

0.02 

0.81 


45 

FCPADS 

FUEL-CL-PH 

HEAT 

71 . 

775. 

2000. 

340. 

760. 

223. 

71 . 

-2340. 

2071 .DISTILLA 

-269. 

0 

0.28 

0.37 

0.19 


46 

FCMCDS 

FUEL-CL-MO 

POWR 

71 , 

15. 

27. 

6. 

1 1 . 

3. 

463. 

0. 

490. DISTILLA 

490. 

10 

0.04 

0.02 

0.82 


46 

FCMCDS 

FUEL-CL-MO 

HEAT 

71 . 

820. 

1459. 

340. 

601 . 

176. 

71 . 

-1844. 

1530. DISTILLA 

-314. 

0 

0.36 

0.39 

0.26 




r 


DATE 06/06/79 GENERAL ELECTRIC COMPANY PAGE 181 

COGENERATION TECHNOLOGY ALTERNATIVES STUDY 

I&SE PEO ADV DESIGN ENGR REPORT 5.1 

**FUEL ENERGY SAVED BY PROCESS AND ECS** 

INDUSTRY 28731 MW 3.50 PROCESS MILLIONS BTU/HR 640.0 PROCESS TEMP ( F ) 598. PRODUCT AMMONIA-SYNT HOURS PER YEAR 8400. 


POWER TO HEAT RATIO 0.019 

UTILITY FUEL COAL WASTE FUEL EQV BTU*10**6= 0. HOT WATER BTU*10**6= 0. 






WASTE 

FUEL 

COGEN 

COGEN 

COGEN 

COGEN 

AUX 

UTILIT 

TOTAL SITE 

NET* 

FAIL 

FESR 

POWER 

HEAT 





FUEL 

SAVED* 

FUEL 

PROCES 

PROCES 

MW 

PROCES 

FUEL 

FUEL FUEL 

TOTAL* 



FACTR FACTR 





USED 

NO -NET 

USED 

HEAT 

POWER 

ELECT 

BOILR 

USED 

SITE USED 

UTILIT 









1 0**6 

\ 0**6 

10**6 

1 0**6 

10**6 


10**6 

10**6 

10**6 

10**6 









BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 


BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 





0 

ONOCGN 

NO COG 

O N 

O. 

0. 

0. 

0. 

0. 

0. 

753. 

37. 

753, COAL -FGD 

790. 

0 

0. 

0.02 

0.81 

1 

STMI41 

STM-TURB-1 

POWR 

0. 

-3392. 

4183. 

3543. 

12. 

4. 

-3416. 

0. 

41 83. RESIDUAL 

4183. 

11 

-4.29 

0.00 

0. 15 

1 

STM141 

STM-TURB-1 

HEAT 

0. 

4. 

755. 

640. 

2. 

1 . 

0. 

31 . 

755. RES I DUAL 

786. 

11 

0.01 

0.00 

0.81 

1 

STM141 

STM-TURB-1 

POWR 

0. 

-3392. 

4163. 

3543. 

12. 

4. 

-3416. 

0. 

4183 COAL-FGD 

4183. 

1 1 

-4.29 

0.00 

6. 15 

1 

STM141 

STM-TURB-1 

HEAT 


4. 

755. 

640. 

2. 

1 . 

0. 

31 . 

755 . COAL-FGD 

786. 

11 

0.01 

0.00 

0.81 

1 

STM141 

STM-TURB-1 

POWR 

0. 

-3392. 

4183. 

3543. 

12. 

4. 

-3416. 

0. 

4183. COAL-AFB 



-4.29 

0.00 

0. 15 

1 

STM 141 

STM-TURB-1 

HEAT 

0. 

4. 

755. 

64 5. 

2. 

1 . 

0. 

31 . 

755 . COAL-AFB 

m 


0.01 

0.00 

0.81 

2 

STM088 

STM-TURB-8 

POWR 

0. 

23. 

-334. 

-296. 

12. 

4. 

1101 . 

0. 

767. RESIDUAL 




0.02 

0.83 

2 

STM088 

STI1-TURB-8 

HEAT 

0. 

-50. 

723. 

640. 

u> 

-8. 

0. 

118. 

723. RESIDUAL 

641 . 

11 

-0.06 

-0.03 

0.76 

2 

STM088 

STM-TURB-8 

POWR 

0. 

23. 

-334. 

-296 . 

12. 

4. 

1101 . 

0. 

767. COAL-FGD 

767. 

11 

0.03 

0.02 

0.83 

2 

STM088 

STM-TURB-8 

HEAT 

0. 

-50. 

723. 

640. 

-26. 

-8. 

0. 

118. 

723. COAL-FGD 

841 . 

11 

-0.06 

-0.03 

0.76 

2 

STM088 

STM-TURB-8 

POWR 

0. 

23. 

-334. 

-296. 

12. 

4. 

1101. 

0. 

767. COAL-AFB 

767. 

11 

0.03 

0.02 

0.83 

2 

STM088 

STM-TURB-8 

HEAT 

0. 

-50. 

723. 

640. 

-26. 

-8. 

0. 

118. 

723 . COAL-AFB 

841 . 

11 

-0.06 

-0.03 

0.76 

3 

PFEVSTM 

PFB-STMTB- 

POWR 

o. 

21 . 

135. 

101 . 

12. 

4. 

635. 

0. 

770. COAL -PFB 

770. 

io 

0.03 

0.02 

0.83 

3 

PFBSTM 

PFB-STMTB- 

HEAT 

0. 

131 . 

860. 

640. 

76. 

22. 

0. 

-200. 

860 . COAL-PFB 

660. 

0 

0. 13 

0.09 

0.74 

4 

T I STMT 

TI-STMTB-1 

POWR 

0. 

23. 

85. 

60. 

12. 

4. 

683. 

0. 

768. RESIDUAL 

768. 

11 

0.03 

0.02 

0. 83 

4 

T I STMT 

TI -STHTB-1 

HEAT 

0. 

242. 

91 1 . 

640. 

123. 

38. 

0. 

-363. 

91 1 .RESIDUAL 

548. 

1 

0.21 

0. 14 

0.70 

4 

T I STMT 

TI -STMTB-1 

POWR 

0. 

23. 

85. 

60. 

12. 

4. 

683. 

0. 

768. COAL 

768. 

11 

0.05 

0.02 

0.83 

4 

T I STMT 

TI-STMTB-1 

HEAT 

0. 

242. 

91 1 . 

640. 

128. 

38. 

0. 

-363. 

911 .COAL 

548. 

1 

0.21 

0. 14 

0.70 

5 

TIHRSG 

THERMIONIC 

POWR 

0. 

7. 

85. 

46. 

12. 

A m 

699. 

0. 

784. RESIDUAL 

784. 

0 

0.01 

0.02 

0.82 

5 

TIHRSG 

THERMIONIC 

HEAT 

0. 

93. 

1177. 

640. 

166. 

49. 

0. 

-480. 

11 77. RESIDUAL 

697. 

0 

0.07 

0. 14 

0.54 

b 

TIHRSG 

THERMIONIC 

POWR 

0. 

7. 

65. 

46. 

12. 

4. 


0, 

784 . COAL 

784. 

0 

0.01 

0.02 

0.82 

5 

M'tRSG 

THERMIONIC 

HEAT 

0. 

93. 

1177. 

640. 

166. 

49. 

0. 

-480. 

1 177. COAL 

697. 

0 

0.07 

0. 14 

0.54 

6 

STIRL 

STIRLING-1 

POWR 

0. 

14. 

65. 

35. 

12. 

4. 

71 1 . 

0. 

776. DISTILLA 

776. 

1 

0.02 

0.02 

0.82 

6 

STIRL 

STIRLING-1 

HEAT 

0. 

252. 

1178. 

S40. 

217. 

63. 

0. 

-640. 

1178.DIST1LLA 

538. 

1 

0. 18 

0.18 

0.54 













r 


DATE 06/06/79 GENERAL ELECTRIC COMPANY PAGE 182 

COGENERATION TECHNOLOGY ALTERNATIVES STUDY 

I&SE PEO ADV DESIGN ENGR REPORT 5, 1 - 

**FUEL ENERGY SAVED BY PROCESS AND ECS** 

INDUSTRY 28731 MW 3.50 PROCESS MILLIONS BTU/HR 640.0 PROCESS TEMPI F) 598. PRODUCT AMMONIA-SYNT HOURS PER YEAR 8400. 


POWER TO HEAT RATIO 0.019 

UTILITY FUEL COAL WASTE FUEL EQV BTU*10**6= 0. HOT WATER BTU*10**6= 0. 






WASTE 

FUEL 

COGEN 

COGEN 

COGEN 

COGEN 

AUK 

UTILIT 

TOTAL 

SITE 

NET* 

FAIL 

FESR 

POWER HEAT 





FUEL 

SAVED 3 

FUEL 

PROCES 

PROCES 

MW 

PROCES 

FUEL 

FUEL 

FUEL 

TOTAL+ 



FACTR 

FACTR 





USED 

NO -NET 

USED 

HEAT 

POWER 

ELECT 

BOILR 

USED 

SITE 

USED 

UTILIT 









1 0**6 

1 0**6 

1 o**S 

10**6 

1 0**6 


10**6 

10**6 

10**6 


10**6 









BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 


BTU/HR 

BTU/HR 

BTU/HR 


BTU/HR 





6 

STIRL 

STIRLING-1 

POWR 

0. 

14. 

65. 

35. 

12. 

4. 

711 . 

0. 

776. 

RESIDUAL 

776. 

1 

0.02 

0.02 

0.82 

6 

STIRL 

STIRLING-1 

HEAT 

0. 

252. 

1178. 

640. 

217. 

63. 

0. 

-640. 

1178. 

RESIDUAL 

538. 

1 

0. 18 

0. 18 

0.54 

6 

STIRL 

STiRLING-1 

POWR 

0. 

14. 

65. 

35. 

12. 

4. 

71 1 . 

0. 

776. 

COAL 

776. 

1 

0.02 

0.02 

0.82 

6 

STIRL 

STIRLING-1 

HEAT 

0. 

252. 

1178. 

640. 

217. 

63. 

0. 

-640. 

1178. COAL 

538. 

1 

0.18 

0. 18 

0.54 ] 

7 

HEGT85 

HELIUM-GT- 

POWR 

0. 

-14. 

37. 

-12. 

12. 

4. 

767. 

0. 

804. 

COAL-AFB 

804. 

11 

-0.02 

0.01 

0.80 ! 

7 

HEGT85 

HEL1UM-GT- 

HEAT 

-1960. 

747. 

-1960. 

640. 

-629. 

-184. 

0. 

2003. 

-1960, 

COAL-AFB 

43. 

1 1 

-1.53 

KKXXX 

14.73 


8 

HEGT60 

HELIUM-GT- 

POWR 

0 . 

-10. 

46. 

-1 . 

12. 

4. 

754. 

0. 

800 . COAL-AFB 

800. 

1 1 

-0.01 

0.01 

0.80 

8 

HEGT60 

HELIUM-GT- 

HEAT- 

■45897. 

9502. 

-45897. 

640. 

-11887. 

-3484. 

0. 

37185. 

-45897. COAL-AFB 

-8712. 

1 1 

xtxxx 

1.36 

-0.07 

9 

HEGTOO 

HELIUM-GT- 

POWR 

0. 

5. 

68. 

30. 

12. 

4. 

717. 

0 . 

785. COAL-AFB 

785. 

10 

0.01 

0.02 

0.82 

9 

HEGTOO 

HELIUM-GT- 

HEAT 

0 . 

108. 

1434. 

640. 

252. 

74. 

0. 

• 

-731 . 

1434. COAL-AFB 

683. 

0 

0.07 

0. 18 

0.45 

10 

FCMCCL 

FUEL-CL-MO 

POWR 

0 . 

20. 

39. 

18. 

12. 

4. 

731 . 

0. 

771 .COAL 

771 . 

10 

0.02 

0.02 

0.83 

10 

FCMCCL 

FUEL-CL-MO 

HEAT 

0 . 

684. 

1371 . 

640. 

417. 

122. 

0. 

- 1 265 . 

1371 .COAL 

106. 

0 

0.33 

0.30 

0.47 

11 

FCSTCL 

FUEL -CL -ST 

POWR 

0 . 

20. 

39. 

18. 

12. 

4. 

731 . 

0 . 

770. COAL 

770. 

11 

0.03 

0.02 

0.83 

1 1 

FCSTCL 

FUEL-CL-ST 

HEAT 

0 . 

701 . 

1358. 

640. 

418. 

123. 

0 . 

-1269. 

1358. COAL 

89. 

11 

0.34 

0.31 

0.47 

12 

IGGTST 

INT-GAS-GT 

POWR 

0. 

14. 

59. 

30. 

12. 

4. 

717. 

0 . 

777. COAL 

777. 

1 1 

0.02 

0.02 

0.82 

12 

I GGTST 

INT-GAS-GT 

HEAT 

0 . 

287. 

1258. 

640. 

253. 

74. 

0 . 

-735. 

1258. COAL 

504. 

1 1 

0.19 

0.20 

0.51 


13 GTSOAR GT-HRSG-10 POWR 0. 13. 41. 14. 12. 4. 737. 0. 778. RESIDUAL 778. 10 0.02 0.02 0.82 

13 GTSOAR GT-HRSG-10 HEAT 0. 576. 1893. 640. 549. 161. 0. -1678. 1 893. RESI DUAL 215. O 0.23 0.29 0.34 


14 

GTAC08 

GT-HRSG-08 

POWR 

0 . 

20. 

44. 

23. 

12. 

4. 

726. 

0 . 

771 .RESIDUAL 

771 . 

10 

0.03 

0.02 

0.83 

14 

STAC08 

GT-HRSG-08 

HEAT 

0 . 

558. 

1249. 

640. 

337. 

99. 

0 . 

-1016. 

1249. RESI DUAL 

232. 

0 

0.31 

0.27 

0.51 

15 

GTAC12 

GT-HRSG-1 2 

POWR 

0 . 

20. 

39. 

18. 

12. 

A. 

731 . 

0 . 

770. RESI DUAL 

770. 

10 

0.03 

0.02 

0.83 

15 

GTAC12 

GT-HRSG- 1 2 

HEAT 

0 . 

689. 

1362. 

640. 

415. 

122. 

0 . 

-1281 . 

1362. RESI DUAL 

101 . 

0 

0.34 

0.31 

0.47 

16 

GTAC16 

GT-HRSG-1 6 

POWR 

0 . 

18. 

37. 

15. 

12. 

4. 

735. 

0 . 

772. RESIDUAL 

772. 

10 

0.02 

0.02 

0.83 

16 

GTAC16 

GT-HRSG- 16 

HEAT 

0 . 

767. 

1542. 

640. 

498. 

146. 

0 . 

-1519. 

154 2. RES I DUAL 

23. 

0 

0.33 

0.32 

0.42 

17 

GTWC16 

GT-HRSG- 16 

POWR 

0 . 

19. 

38. 

15. 

12. 

4. 

735. 

0 . 

773. RESIDUAL 

773. 

10 

0.02 

0.02 

0.83 

17 

GTWC1 6 

GT-HRSG- 16 

HEAT 

gS 

728. 

1576. 

640. 

497. 

146. 

0 . 

-1514. 

1576. RESI DUAL 

62. 

0 

0.32 

0.32 

0.41 
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**FUEL 

ENERGY 

SAVED BY PROCESS AND 

ECS** 







1 NDUSTRY 

28731 MW 

3.50 

PROCESS MILLIONS BTU/HR 640.0 PROCESS TEMP(F) 

598. PRODUCT AMMON I A-SYNT HOURS 

i"ER 

YEAR 8400. 









POWER TO HEAT RATIO 0.019 







1 


UTILITY FUEL 

COAL 





WASTE FUEL EQV BTU* 10**6= 0. HOT 

WATER BTU* 10**6= 

5. 

M 





WASTE 

FUEL 

COGEN 

COGEN 

COGEN 

COGEN 

AUX 

UTILIT 

TOTAL SITE 

NET* 

FAIL 

FESR 

POWER HEAT 





FUEL 

SAVED = 

FUEL 

PROCES 

PRGCES 

MW 

PROCES 

FUEL 

FUEL FUEL 

TOTAL+ 



FACTR 

FACTR 





USED 

NO -MET 

USED 

HEAT 

POWER 

ELECT 

BOILR 

USED 

SITE USED 

UTILIT 









1 0**6 

10**6 

10**6 

1 0**6 

10**6 


10**6 

10**6 

10**6 

10**6 









BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 


BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 





18 

CC1626 

GTST-I6/26 

POWR 

0. 

16. 

38. 

14. 

12. 

4. 

736. 

0. 

774. RESI DUAL 

774. 

11 

0.02 

0.02 

0.83 

18 

CC1626 

GTST- 16/26 

HEAT 

0. 

734. 

1725. 

640. 

546. 

160. 

0. 

-1669. 

1725. RESIDUAL 

56. 

1 

0.30 

0.32 

0.37 

19 

CC1622 

GTST- 16/22 

POWR 

0. 

17. 

39. 

16. 

12. 

4. 

734. 

0. 

773. RESIDUAL 

773. 

11 

0.02 

0.02 

0.83 

19 

CC1622 

GTST- 16/22 

HEAT 

0. 

688. 

1578. 

640. 

484. 

142. 

0. 

-1475. 

1578. RES I DUAL 

103. 

1 

0.30 

0.31 

0.41 

20 

CC1222 

GTST- 12/22 

POWR 

0. 

17. 

39. 

16. 

12. 

4. 

734. 

0. 

773. RESI DUAL 

773. 

1 1 

0.02 

0.02 

0.83 

20 

CC1222 

GTST- 12/22 

HEAT 

0. 

685. 

1560. 

640. 

477. 

140. 

0. 

-1455. 

1560. RES I DUAL 

105. 

1 

0.31 

0.31 

0.41 

21 

CC0822 

GTST-08/22 

POWR 

0. 

18. 

44. 

21 . 

12. 

4. 

728. 

0. 

772. RES I DUAL 

772. 

11 

0.02 

0.02 

0.83 

21 

CC0B22 

GTST-08/22 

HEAT 

0. 

553. 

1318. 

640. 

358. 

105. 

0. 

-1081 . 

131 8. RESI DUAL 

237. 

1 

0.30 

0.27 

0.49 

22 

STIG15 

ST1G-15-16 

POWR 

0. 

6. 

31 . 

0. 

12. 

4. 

752. 

0. 

734 . RESIDUAL 

784. 

1 1 

0.01 

0.02 

0.82 

22 

STIG15 

STIG-15-16 

HEAT 

0. 

10138. 

49231 . 

640. 

18757. 

5497. 

O. 

-58578. 

49231. RES I DUAL 

-9347. 

1 

0. 17 

0.38 

0.01 

23 

STIG10 

STI G- 10-16 

POWR 

0. 

9. 

33. 

4. 

12. 

4. 

748. 

0. 

781 .RESIDUAL 

781 . 

1 1 

0.01 

0.02 

0.82 

23 

STIG10 

STIG-10-16 

HEAT 

0. 

1343. 

4830. 

640. 

1735. 

508. 

0. 

-5383. 

4830. RESI DUAL 

-553. 

1 

0.22 

0.36 

0. 13 

24 

ST1G1S 

STIG-1S-16 

POWR 

0. 

1 1 . 

36. 

8. 

12. 

4. 

744. 

0. 

780. RESIDUAL 

780. 

11 

0,01 

0.02 

0.82 

24 

ST1G1S 

STIG-1S-16 

HEAT 

0. 

897. 

3036. 

640. 

1013. 

298. 

0. 

-3143. 

3036. RESI DUAL 

-107. 

1 

0.23 

G. 34 

0.21 

25 

DEADV3 

DIESEL-ADV 

POWR 

0. 

9. 

32. 

3. 

12. 

4. 

749. 

0. 

781 .RESIDUAL 

781 . 

1 

0.01 

0.02 

0.82 

25 

DEADV3 

DIESEL-ADV 

HEAT 

0. 

1708. 

5990. 

640. 

2222. 

651 . 

0. 

-6907. 

5990. RESI DUAL 

-917. 

1 

0.22 

0.37 

0.11 


26 DEADV2 DIESEL-ADV POWR 0. 15. 32. 6. 12. 4. 743. ■ 0. 776. RESIDUAL 776. 1 0.02 0.02 0.63 

26 DEA0V2 OIESEL-ADV HEAT 0. 1155. 2520. 640. 935. 274. O. -2064. 2520. RESI DUAL -364. 1 0.31 0.37 0.25 


27 

DEADV1 

OIESEL-ADV 

POWR 

0 . 

20. 

32. 

13. 

12. 

4. 

738. 

0. 

770. RESI DUAL 

770. 

1 

0.03 

0.02 

0.83 

27 

DEADV1 

DIESEL-ADV 

HEAT 

0 . 

1014. 

1637. 

640. 

607. 

178. 

0. 

-1860. 

1637. RESI DUAL 

-224. 

1 

0.38 

0,37 

0.39 

28 

DEHTPM 

AOV-DIESEL 

POWR 

0. 

io. 

57. 

25. 

12. 

4. 

723. 

0 . 

780. RESI DUAL 

780. 

1 

0.01 

0,02 

0.82 

£8 

DEHTPM 

ADV-DIESEL 

HEAT 

0. 

263. 

1433. 

640. 

302. 

88. 

0 . 

-906, 

1433. RESI DUAL 

527. 

1 

0. 16 

0.21 

0.45 

29 

DESOA3 

DIESEL-SOA 

POWR 

0 . 

7. 

33. 

2. 

12. 

4. 

750. 

0. 

783.DISTILLA 

783. 

1 

0.01 

0.02 

0.82 

29 

DESOA3 

OIESEL-SOA 

HEAT 

0 . 

1379. 

8706. 

640. 

3172. 

930. 

0. 

-9874. 

8786.DISTILLA 

-1088. 

1 

0. 18 

0.36 

0.07 

29 

DESOA3 

DIESEL-SOA 

POWR 

0 . 

7. 

33. 

2 . 

12. 

4. 

750. 

0. 

783. RESI DUAL 

783. 

1 

0.01 

0.02 

0.82 

29 

DES0A3 

DIESEL-SOA 

HEAT 

0 . 

1879. 

8786. 

640. 

3172. 

930. 

0 . 

-9874. 

8786. RESI DUAL 

-1088. 

1 

0.18 

0.36 

0.07 
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COGENERATION TECHNOLOGY ALTERNATIVES STUDY 

I &SE PEO ADV DESIGN ENGR REPORT 5. 1 

**FUEL ENERGY SAVED BY PROCESS AND ECS** 

INDUSTRY 28731 MW 3.50 PROCESS MILLIONS BTU/HR 640.0 PROCESS TEMP IF) 598. PRODUCT AMMON I A-SYNT HOURS PER YEAR 8400. 


POWER TO HEAT RATIO 0.019 

UTILITY FUEL COAL WASTE FUEL EQV BTU*10**6= 0. HOT WATER BTU*!0**6= O. 






WASTE 

FUEL 

COGEN 

COPEN 

COGEN 

COGEN 

AUX 

UTILIT 

TOTAL SITE 

NET* 

FAIL 

FESR 

POWER HEAT 





FUEL 

SAVED* 

FUEL 

PROCES 

PROCES 

MW 

PROCES 

FUEL 

FUEL FUEL 

TOTAL* 



FACTR 

FACTR 





USED 

NO -NET 

USED 

HEAT 

POWER 

ELECT 

BO I LR 

USED 

SITE USED 

UTILIT 









10**6 

10**6 

10**6 

10**6 

10**6 


10**6 

1 0**6 

1 0**6 

10**6 









BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 


BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 





30 

DES0A2 

DIESEL-SOA 

POWR 

0 . 

13. 

33. 

7. 

12. 

4. 

744. 

' 0 . 

777.DISTILLA 

777. 

1 

0.02 

0.02 

0,82 

30 

DES0A2 

DIESEL-SOA 

HEAT 

0 . 

1 126. 

2909. 

640. 

1050. 

308. 

0 . 

-3244. 

2909.DISTI LLA 

-335. 

1 

0.28 

0.36 

0,22 

30 

DES0A2 

DIESEL-SOA 

POWR 

0 . 

13. 

33. 

7. 

12. 

4. 

744. 

0 . 

777. RESIDUAL 

777. 

1 

0.02 

0.02 

6782 , 

30 

DES0A2 

DIESEL-SOA 

HEAT 

0 . 

1126. 

2909. 

640. 

1050. 

308. 

0 . 

-3244. 

2909. RES I DUAL 

-335. 

1 

0.28 

0.36 

0.22 | 

31 

DES0A1 

DIESEL-SOA 

POWR 

0 . 

20. 

33. 

13. 

12. 

4. 

737. 

0 . 

770. DISTI LLA 

770. 

1 

0.03 

0.02 

0.83 1 

31 

DES0A1 

DIESEL-SOA 

HEAT 

0 . 

957. 

1596. 

640. 

576. 

169. 

0 . 

- 1 763 . 

1 596. DI ST I LLA 

-167. 

1 

0.37 

0.36 

0.40 

31 

DES0A1 

DIESEL-SOA 

POWR 

0 . 

20. 

33. 

13. 

12. 

4. 

737. 

0 . 

770. RESIDUAL 

770. 

1 

0.03 

0.02 

0.83 

31 

DESOA1 

DIESEL-SOA 

HEAT 

0 . 

957. 

1596. 

640. 

576. 

169. 

0 . 

-1763. 

1596. RESIDUAL 

-167. 

1 

0.37 

0.36 

0.40 

32 

GTSOAO 

GT-HRSG- 1 0 

POWR 

0 . 

18. 

41 . 

19. 

12. 

4. 

731 . 

0 . 

772. Dl ST1LLA 

772. 

10 

0.02 

0.02 

0.83 

32 

GTSOAD 

GT-HRSG-10 

HEAT 

O, 

630. 

1407. 

640. 

41 1 . 

120. 

0 . 

-1246. 

1407. DISTI LLA 

160. 

0 

0.31 

0.29 

0.45 

33 

GTRA08 

GT-85RE-08 

POWR 

0 . 

12. 

33. 

7. 

12. 

4. 

745. 

0 . 

778. DISTI LLA 

778. 

10 

0.01 

0.02 

0.82 

33 

GTRA08 

GT-85RE-08 

HEAT 

O. 

1118. 

3161 . 

640. 

1128. 

331 . 

0 . 

-3489. 

3161 .DISTI LLA 

-328. 

0 

0.26 

0.36 

0.20 

34 

GTRA12 

GT-65RE- 1 2 

POWR 

0 . 

13. 

33. 

8. 

12. 

4. 

744. 

0 . 

777. DISTI LLA 

777. 

10 

0.02 

0.02 

0.82 

34 

GTRA12 

GT-05RE-1 2 

HEAT 

0 . 

1075. 

2710. 

640. 

970. 

284. 

0 . 

-2994. 

271 0. DISTI LLA 

-284. 

0 

0.28 

0.36 

0.24 

35 

GTRA16 

GT-85RE- 1 6 

POWR 

0 . 

14. 

34. 

a. 

12- 

4. 

742. 

0 . 

776. DISTI LLA 

776. 

io 

0.02 

0.02 

0.82 

35 

GTRA1 6 

GT-85RE-16 

HEAT 

0 . 

968. 

2374. 

640. 

823. 

243. 

0 . 

-2552. 

2374. DISTI LLA 

-178. 

0 

0.29 

0.35 

0.27 

36 

GTR208 

GT-60RE-08 

POWR 

0 . 

15. 

37. 

13. 

12. 

4. 

738. 

0 . 

775. DISTILLA 

775. 

10 

0.02 

0.02 

0.83 

36 

GTR208 

GT-60RE-08 

HEAT 

0 . 

753. 

1893. 

640. 

606. 

178. 

0 . 

-1856. 

1 893. DISTILLA 

37. 

0 

0.28 

0.32 

0.34 

37 

GTR21 2 

GT-60RE- 1 2 

POWR 

0. 

15. 

36. 

12. 

12. 

4. 

739. 

0 . 

775. DISTI LLA 



0.02 

0.02 

0.83 { 

37 

GTR21 2 

GT-60RE- 1 2 

HEAT 

0 . 

815. 

1983. 

640. 

654. 

192. 

0 . 

-2007. 

1903. DISTILLA 



0.29 

0.33 

0.32 I 

38 

GTR216 

GT-60RE- 1 6 

POWR 

0 . 

15. 

35. 

1 1 . 

12. 

4. 

740. 

0 . 

775. DISTI LLA 



0.02 

0,02 

0.83 * 

38 

GTR216 

GT-60RE- 1 6 

HEAT 

0 . 

860. 

2021 . 

640. 

681 . 

200. 

0 . 

-2091. 

2021. DISTI LLA 



0.30 

0.34 

0.32 

39 

GTRW08 

GT-85RE-08 

POWR 

0 . 

10. 

34. 

6. 

12. 

4. 

746. 

0 . 

780. DISTI LLA 



0.01 

0.02 

0.82 

39 

GTRW08 

GT-85RE-08 

HEAT 

0 . 

1098. 

3559. 

640. 

1249. 

366. 

0 . 

-3867. 

3559. DISTI LLA 



0.24 

0.35 

_0. 18 

40 

GTRW12 

GT-85RE- 1 2 

POWR 

0 . 

12. 

33. 

7. 

12. 

4. 

745. 

0 . 

778. DISTI LLA 

778. 

10 

0.02 

0.02 

0.82 

40 

GTRW12 

GT-85RE- 1 2 

HEAT 

0 . 

1 183. 

3124. 

640. 

1137. 

333. 

0 . 

-3516. 

3124. DISTILLA 

-392. 

0 

0.27 

0.36 

0.20 


¥ 
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DATE 06/06/79 GENERAL ELECTRIC COMPANY PAGE 185 

COGENERATION TECHNOLOGY ALTERNATIVES STUDY 

I&SE PEO ADV DESIGN ENGR REPORT 5. 1 

**FUEL ENERGY SAVED BY PROCESS AND ECS** 

INDUSTRY 28731 MW 3. 50- PROCESS MILLIONS BTU/HR 640,0 PROCESS TEMPCF) 598. PRODUCT AMMON l A-SYNT HOURS PER YEAR 8400. 


POWER TO HEAT RATIO 0.019 

UTILITY FUEL COAL WASTE FUEL EQV BTU*10**6= 0. HOT WATER BTU*10**6= O. 






WASTE 

FUEL 

COGEN 

COGEN 

COGEN 

COGEN 

AUK 

UTILIT 

TOTAL SITE 

NET* 

FAIL 

FESR 

POWER HEAT i 





FUEL 
USED 
1 0**6 
BTU/HR 

SAVED= 
NO -MET 
1 0**6 
BTU/HR 

FUEL 

USED 

10**6 

BTU/HR 

PROCES 
HEAT 
1 0**6 
BTU/HR 

PROCES 

POWER 

10**6 

BTU/HR 

MW 

ELECT 

PROCES 

BOILR 

10**6 

BTU/HR 

FUEL 
USED 
1 0**6 
BTU/HR 

FUEL FUEL 
SITE USED 
10**6 
BTU/HR 

TOTAL* 

UTILIT 

10**6 

BTU/HR 



FACTR 

FACTR 

41 

GTRW1 6 

GT-85RE-16 

POWR 

0. 

13. 

33. 

8. 

12. 

4. 

744. 

0. 

777.DISTILLA 

777. 

10 

0.02 

0.02 

0.82 

41 

6TRW16 

GT-85RE-16 

HEAT 

0. 

1063. 

2680. 

640, 

957. 

280. 

0. 

-2953. 

2680.DISTILLA 

-273, 

0 

0.28 

0.36 

0.24 

42 

GTR308 

GT-60RE-08 

POWR 

0. 

10. 

39. 

9. 

12. 

4. 

742. 

0. 

781 . DISTI LLA 

781 . 

10 

0.01 

0.02 

0.82 

42 

GTR308 

GT-60RE-08 

HEAT 

0. 

670. 

2651 . 

640. 

822. 

241 . 

0, 

-2531 . 

2651 .DISTILLA 

120. 

0 

0.20 

0.31 

0.24 

43 

GTR312 

GT-60RE-12 

v/R 

0. 

15.. 

35. 

1 1 . 

12. 

4. 

741 . 

0. 

775. DISTI LLA 

775. 

10 

0.02 

0.02 

0.83 

43 

GTR312 

GT-60RE-1 2 

HEAT 

0, 

899 . 

2123. 

640. 

726. 

213. 

0. 

-2231 . 

2123. DISTILLA 

-109. 

0 

0.30 

0.34 

0.30 | 

44 

GTR31 6 

GT-60RE-1 6 

POWR 

0. 

15. 

35. 

1 1 . 

12. 

■ 4, 

740. 

0. 

776. DISTILLA 

776. 

10 

0.02 

0.02 

0.83 I 

44 

GTR316 

GT-60RE-16 

HEAT 

0. 

877 . 

2095. 

640, 

710. 

208. 

0. 

-2182. 

2095. DISTI LLA 

-87. 

0 

0.30 

0.34 

0 31 f 

45 

FCPADS 

FUEL-CL-PH 

POWR 

0. 

12, 

31 . 

5. 

12. 

4. 

747. 

0. 

778. DISTI LLA 

778. 

0 

0.02 

0.02 

0.82 X 

45 

FCPADS 

FUEL-CL-PH 

HEAT 

0. 

1459. 

3765. 

640. 

1431 . 

419. 

0. 

-4433. 

3765. DISTILLA 

-669. 

0 

0.28 

0.36 

0.17 | 

46 

FCMCDS 

FUEL-CL-MO 

POWR 

0. 

16. 

29. 

7. 

12. 

4. 

745. 

0, 

774. DISTILLA 

774. 

10 

0.02 

0.02 

0.83 \ 

46 

FCMCDS 

FUEL-CL-MO 

HEAT 

0. 

1543. 

2747. 

64Q. 

1132. 

332. 

0. 

-3499. 

2747. DISTILLA 

-752. 

0 

0.36 

0.41 

0.23 * 


* 

I 


1 





DATE 06/06/79 GENERAL ELECTRIC COMPANY PAGE iSS 

COGENERATION TECHNOLOGY ALTERNATIVES STUDY 

I&SE PEO ADV DESIGN ENGR REPORT 5.1 

**FU£L ENERGY SAVED BY PROCESS AND ECS** 

INDUSTRY 26741 MW 4.00 PROCESS MILLIONS BTU/HR 92.0 PROCESS TEMPCF) 353. PRODUCT PHOS-ACI D+SU HOURS PER YEAR 7900. 


POWER TO HEAT RATIO 0.148 

UTILITY FUEL COAL WASTE FUEL EGV BTU*10**6= 0. HOT WATER BTU*10**6= 0. 






WASTE 

FUEL 

COGEN 

COGEN 

COGEN 

COGEN 

AUX 

UTILIT 

TOTAL SITE 

NET* 

FAIL 

FESR 

POWER 

HEAT 





FUEL 

SAVED* 

FUEL 

PROCES 

PROCES 

MW 

PROCES 

FUEL 

FUEL - FUEL 

TOTAL*- 



FACTR 

FACTR # 





USED 

NO -NET 

USED 

HEAT 

POWER 

ELECT 

BOILR 

USED 

SITE USED 

UTILIT 




I 





1 0**6 

10**6 

10**6 

10**6 

10**6 


10**6 

10**6 

10**6 

10**6 




E 





BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 


BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 




| 

0 

ONOCGN 

NO COG 

0 N 

0. 

0. 

0. 

0. 

0, 

0. 

108. 

43. 

1 08 . COAL-AFB 

151 . 

0 

0. 

0.09 

0.61 S 

1 

STM141 

STM-TURB-1 

POWR 

0. 

27. 

79. 

54. 

14. 

4. 

45. 

0. 

124. RESIDUAL 

124. 

io 

0. 10 

0. 1 1 

0.74 

1 

STM141 

STM-TURB-1 

HEAT 

0. 

46. 

136. 

92. 

23. 

7. 

0. 

-31 . 

136. RESIDUAL 

105. 

10 

0.25 

0.17 

0 , G8 1 

1 

STM141 

STM-TURB-1 

POWR 

0. 

27. 

79. 

54. 

14. 

4. 

45. 

0. 

124. COAL- FGD 

124. 

10 

0.18 

0. 1 1 

0.74 1 

1 

STM141 

STM-TURB-1 

HEAT 

0. 

46. 

136, 

92. 

23. 

7. 

0. 

-31 . 

1 36 . COAL-FGD 

105. 

10 

0.25 

0. 17 

0.68 „ 
N 

1 

STM141 

STM-TURB-1 

POWR 

0. 

27. 

79. 

54. 

14. 

4. 

45. 

0. 

1 24 . COAL-AFB 

124. 

10 

0.18 

0.11 

0.74 

1 

3TM141 

STM-TURB-1 

HEAT 

0. 

46. 

136. 

92. 

23. 

7. 

0. 

-31 . 

136. COAL-AFB 

105. 

10 

0.S23 

0. 17 

0.68 

2 

STM008 

STM-TURB-8 

POWR 

0. 

27. 

98. 

70. 

14. 

4. 

26. 

0. 

124. RES! DUAL 

124. 

10 

0. 18 

0.11 

0.74 

2 

STM088 

STM-TURB-8 

HEAT 

0. 

35. 

129. 

92. 

18. 

5, 

0. 

-13. 

129. RESIDUAL 

116. 

0 

0.21 

0. 14 

0.75 

2 

STM068 

STM-TURB-8 

POWR 

0. 

27. 

98. 

70. 

14. 

4. 

26. 

0. 

1 24 . COAL-FGD 

124. 

10 

0. 18 

0.11 

0.74 

2 

STM088 

STM-TURB-8 

HEAT 

0. 

35. 

129. 

92. 

18. 

5. 

0. 

-13. 

129. COAL-FGD 

116. 

0 

0.21 

0. 14 

0.71 

2 

STM088 

STM-TURB-8 

POWR 

0. 

27. 

98. 

70. 

14. 

4. 

26. 

0. 

124. COAL-AFB 

124. 

10 

0. 18 

0.11 

0.74 

2 

STM088 

STM-TURB-8 

HEAT 

0. 

35. 

129. 

92. 

18. 

5. 

0. 

-13. 

129. COAL-AFB 

1 16. 

0 

0.21 

0. 14 

0.71 

3 

PFBSTM 

PFB-STMTB- 

POWR 

0. 

26. 

58. 

35. 

14. 

4. 

67. 

0. 

1 25 . COAL-PFB 

125. 

10 

0.17 

0. 1 1 

0.74 

3 

PFBSTM 

PFB-STMTB- 

HEAT 

0. 

68. 

151 . 

92. 

36. 

10. 

0. 

-69. 

151 .COAL-PFB 

82. 

10 

0.31 

0.24 

0.61 

4 

T I STMT 

Tl -STMTB-1 

POWR 

0. 

26. 

48. 

27. 

14. 

4. 

77, 

0. 

125. RESIDUAL 

125. 

10 

0. 17 

0.11 

0.74 

4 

T I STMT 

TI -STMTB-1 

HEAT 

0. 

89. 

164. 

92. 

47. 

14. 

A 
V • 

-103. 

164. RESIDUAL 

61 . 

0 

0.35 

0.28 

0.56 

4 

T I STMT 

TI -STMTB-1 

POWR 

0. 

26. 

48. 

27. 

14. 

4. 

77. 

0. 

1 25 . COAL 

125. 

10 

0. 17 

0.11 

0.74 

4 

T I STMT 

TI -STMTB-1 

HEAT 

0. 

89. 

164. 

92, 

47. 

14. 

0. 

-103, 

1 64 . COAL 

61 . 

0 

0.35 

0.28 

0.56 

5 

TIHRSQ 

THERMIONIC 

POWR 

0. 

20. 

97. 

63. 

14. 

4. 

34. 

0. 

131 .RESIDUAL 

131 . 

0 

0. 13 

0. 10 

0.70 S 

5 

TJHRSG 

THERMIONIC 

HEAT 

0. 

29. 

142. 

92. 

20. 

6. 

0. 

-20. 

1*2. RESIDUAL 

122. 

0 

0. 17 

0. 14 

0.65 | 

5 

TIHRSG 

THERMIONIC 

POWR 

0. 

20. 

97. 

63. 

14. 

4. 

34. 

0. 

131 .COAL 

131 . 

0 

0. 13 

0. 10 

0.70 1 

5 

TIHRSG 

THERMIONIC 

HEAT 

0. 

29. 

142. 

92. 

20. 

6. 

0. 

-20. 

142. COAL 

122. 

0 

0.17 

0. 14 

0.65 

6 

STIRL 

STIRLING-1 

POWR 

0. 

19. 

54. 

25. 

14. 

4. 

78. 

0. 

132.DISTILLA 

132. 

0 

0. 13 

0. 10 

0.70 

6 

STIRL 

STIRLING-1 

HEAT 

0. 

69. 

194. 

92. 

49. 

15. 

0. 

-112. 

194.DISTILLA 

82. 

0 

0.26 

C. 26 

0.47 
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PAGE 
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**FUEL 

ENERGY 

SAVED BY 

PROCESS AND 

ECS** 







I NDUSTRY 

28741 MW 

4.00 

PROCESS MILLIONS BTU/HR 92.0 PROCESS TEMPCF) 

353. PRODUCT PHOS-ACID+SU HOURS 

PER YEAR 

7900. 









POWER TO HEAT 

RATIO 0.148 









UTfLITY FUEL 

COAL 





WASTE FUEL EQV BTU* 10**6= 0. HOT 

WATER BTU* 10**6 

5 

0. 






WASTE 

FUEL 

COGEN 

COGEN 

COGEN 

COGEN 

AUX 

UTILIT 

TOTAL SITE 

NET* 

FAIL 

FESR 

POWER HEAT 





FUEL 

SAVED* 

FUEL 

PROCES 

PROCES 

MW 

PROCES 

FUEL 

FUEL FUEL 

TOTAL* 



FACTR 

FACTR 





USED 

NO -NET 

USED 

HEAT 

POWER 

ELECT 

BO I LR 

USED 

SITE USED 

UTILIT 









10**6 

10**6 

10**6 

10**6 

50**6 



10**6 

10**6 

10**6 

10**6 









BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 



BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 





6 

STIRL 

STIRLING-1 

POWR 

0. 

19. 

54. 

25. 

14. 


4. 

78. 

0. 

132. RESIDUAL 

132. 

0 

0. 13 

0.10 

0.70 

6 

STIRL 

STIRLING-1 

HEAT 

O, 

69. 

194, 

92. 

49. 


15. 

0. 

-112. 

194. RESIDUAL 

82. 

0 

0.26 

0.26 

0.47 

6 

STIRL 

STIRLING-1 

POWR 

0. 

19. 

54. 

25. 

14. 


4. 

78. 

0. 

132. COAL 

132. 

0 

0.13 

0. 10 

0.70 

6 

STIRL 

STIRL! NG-1 

HEAT 

0. 

69. 

194. 

92. 

49. 


15. 

0. 

-112. 

1 94 . COAL 

82. 

0 

0.26 

0.26 

0.47 

7 

HEGT85 

HELIUM-GT- 

POWR 

0. 

7. 

43. 

6. 

14. 


4. 

101 . 

0. 

1 44 . COAL-AFB 

144. 

10 

0.05 

0.09 

0.64 

7 

HEGT85 

HELIUM-GT- 

HEAT 

0. 

110. 

668. 

92. 

214. 


63. 

0. 

-627. 

668. COAL -AFB 

41 . 

0 

0. 14 

0.32 

0.14 

6 

HEGT60 

HELIUM-GT- 

POWR 

0. 

9. 

53. 

16. 

14. 


4. 

89. 

0. 

142. COAL-AFB 

142. 

10 

0.06 

0.10 

0.65 

8 

HEGT60 

HELIUM-GT- 

HEAT 

0. 

50. 

304. 

92. 

79. 


23. 

0. 

-203. 

304 . COAL-AFB 

101 . 

10 

0.14 

0.26 

0.30 

9 

HEGT00 

HELIUM-GT- 

POWR 

0. 

10. 

78. 

38. 

14. 


4. 

63, 

0. 

141 .COAL-AFB 

141 . 

10 

0.07 

0. 10 

0.65 

9 

HEGTOO 

HELIUM-GT- 

HEAT 

0. 

24. 

187. 

92. 

33. 


10, 

0. 

-60. 

187. COAL-AFB 

127. 

10 

0.11 

0. 18 

0.49 

10 

FCMCCL 

FUEL -CL -MO 

POWR 

0. 

23. 

45. 

21 . 

14. 


4. 

83. 

0. 

128. COAL 

128. 

10 

0.15 

0.11 

0.72 

10 

FCMCCL 

FUEL-CL-MO 

HEAT 

0. 

99. 

194. 

92. 

59. 


17. 

0. 

-142. 

1 94 . COAL 

52, 

10 

0,34 

0.30 

0.47 * 

| 

1 1 

FCSTCL 

FUEL-CL-ST 

POWR 

0. 

24. 

34. 

13. 

14, 


4. 

93. 

0. 

1 27 . COAL 

127. 

10 

0. 16 

0.11 

0.72 l 

11 

FCSTCL 

FUEL-CL-ST 

HEAT 

0 . 

169. 

243. 

92. 

27. 


28. 

0 . 

-260. 

243. COAL 

-18. 

10 

0,41 

0.40 

0,38 

12 

I GGTST 

I NT-GAS-GT 

POWR 

0. 

19. 

45. 

18. 

14. 


4. 

87. 

0. 

132. COAL 

132. 

10 

0.13 

0.10 

0.70 

12 

I GGTST 

INT-GAS-GT 

HEAT 

0. 

96. 

226. 

92. 

69. 


20. 

0. 

-172. 

226. COAL 

54. 

10 

0,30 

0.30 

0.41 

3 

i 13 

GTSOAR 

GT-HRSG-1 0 

POWR 

0. 

19. 

47. 

20. 

14. 


4. 

85. 

0. 

132. RES! DUAL 

132. 

10 

0.13 

0. 10 

0.70 

: 13 
i 

GTSOAR 

GT-HRSG-1 0 

HEAT 

0. 

88. 

215. 

92. 

62. 


18. 

0 . 

-152. 

21 5. RESIDUAL 

63. 

0 

0.29 

0.29 

0.43 

■ 14 

GTAC08 

GT-HRSG-08 

POWR 

0. 

23. 

51 . 

26. 

14. 


4. 

78. 

0. 

128. RESIDUAL 

128. 

10 

0. 15 

0.11 

0.72 

i 14 

h 

GTAC08 

GT-HRSG-08 

HEAT 

0, 

80. 

179. 

92. 

48. 


14. 

0. 

-108. 

179. RES I DUAL 

71 . 

0 

0.31 

0.27 

0.51 

« 

£ 15 

GTAC12 

GT-HRSG-1 2 

POWR 

0. 

22. 

45. 

21 . 

14. 


4. 

84. 

0, 

129. RESIDUAL 

129, 

10 

0. 15 

0. 1 1 

0.72 

a 15 

GTAC12 

GT-HRSG-1 2 

HEAT 

0. 

99. 

193. 

92. 

60. 


18. 

0. 

-146. 

198. RESIDUAL 

52. 

0 

0.33 

0.31 

0.46 

i is 

GTAC16 

GT-HRSG-1 6 

POWR 

0. 

22. 

42. 

18. 

14. 


4. 

87, 

0. 

129. RES! DUAL 

129, 

10 

0.15 

0.11 

0.71 

i 16 

GTAC1 6 

GT-HRSG-1 6 

HEAT 

0 . 

110 . 

212. 

92. 

68. 


20. 

0. 

-171. 

21 2. RESIDUAL 

41 . 

0 

0.34 

0.32 

0.43 

1 

% 17 

GTWC16 

GT-HRSG-1 6 

POWR 

0. 

20. 

43. 

18. 

14. 


4. 

58. 

0. 

131 .RESIDUAL 

131 . 

10 

0. 13 

0. 10 

0.70 

i 57 

GTWC16 

GT-HRSG-1 6 

HEAT 

0. 

105. 

227. 

92. 

72. 


21 , 

0. 

-181 . 

227. RESIDUAL 

46. 

0 

0.32 

0.32 

0.40 

1 

» 

r -■ ' 
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DATE 06/06/79 GENERAL ELECTRIC COMPANY PAGE 188 

COGENERATION TECHNOLOGY ALTERNATIVES STUDY 

I&SE PEO ADV DESIGN ENQR REPORT 5 ■ 1 

**FUEL ENERGY SAVED BY PROCESS AMD ECS** 

INDUSTRY 28741 MW 4.00 PROCESS MILLIONS BTU/HR 92.0 PROCESS TEMP IF) 353. PRODUCT PHOS-ACI D+SU HOURS PER YEAR 7900. 


POWER TO HEAT RATIO 0.148 

UTILITY FUEL COAL WASTE FUEL EQV BTU*10**6= 0. HOT WATER BTU*10**6= 0. 






WASTE 

FUEL 

COGEN 

COGFN 

COGEN 

COGEN 

AUX 

UTILIT 

TOTAL SITE 

NET* 

FAIL 

FESR 

POWER HEAT 





FUEL 

SAVED* 

FUEL 

PROCES 

PROCES 

MW 

PROCES 

FUEL 

FUEL FUEL 

TOTAL+ 



FACTR 

FACTR 





USED 

NO -NET 

USED 

HEAT 

POWER 

ELECT 

BO I LR 

USED 

SITE USED 

UTILIT 









1 0**6 

10**6 

1 0**6 

10**6 

1 0**6 


10**6 

10**6 

10**6 

10**6 









BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 


BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 





18 

CC1626 

GTST- 16/26 

POWR 

0. 

20. 

35. 

10. 

14. 

4. 

96. 

0. 

131 .RESIDUAL 

131 . 

10 

0.13 

0.10 

0.70 

18 

CC1626 

GTST- 16/26 

HEAT 

0. 

177. 

310. 

92. 

121 . 

36. 

0. 

-336. 

310. RESIDUAL 

-26. 

0 

0.36 

0.39 

0.30 

19 

CC1622 

GTST- 16/22 

POWR 

0. 

21 . 

35. 

11 . 

14. 

4. 

95. 

0. 

130. RESIDUAL 

130. 

10 

0. 14 

0.10 

0.71 

19 

CC1 622 

GTST- 16/22 

HEAT 

0. 

167. 

283. 

92. 

109. 

32. 

0. 

-299. 

283. RESIDUAL 

-16. 

0 

0.37 

0.39 

0.33 | 

20 

CC1222 

GTST- 12/22 

POWR 

0. 

21 . 

35. 

12. 

14. 

4. 

95. 

0. 

130. RES I DUAL 

130. 

10 

0. 14 

0. 1 1 

0.71 I 

20 

CC1222 

GTST- 12/22 

HEAT 

0. 

168. 

280. 

92. 

109. 

32. 

0. 

-298. 

280. RESIDUAL 

-17. 

0 

0.37 

0.39 

0.33 „ 

21 

CC0822 

GTST-08/22 

POWR 

0. 

23. 

37. 

14. 

14. 

4, 

91 . 

0. 

1 28 . RES I OUAL 

128. 

10 

0. 15 

0.11 

0.72 | 

21 

CC0822 

GTST-08/22 

HEAT 

0. 

144. 

237. 

92. 

87. 

26. 

0. 

-231 . 

237. RESIDUAL 

6. 

0 

0.38 

0.37 

0.39 * 

22 

STIG15 

STI G- 15-16' 

POWR 

0. 

7. 

36. 

0. 

J4 . 

4. 

108. 

0. 

144. RES I DUAL 

144. 

10 

0.05 

0.10 

0.64 

22 

STIG15 

STIG-15-16 

HEAT 

0. 

1457. 

7077. 

92. 

2696. 

790. 

0. 

-8383. 

7077. RESIDUAL 

-1306. 

0 

0.17 

0.38 

0.01 

23 

STIG10 

ST I G-1 0-1 6 

POWR 

0. 

1 1 . 

38. 

5. 

14. 

4. 

102. 

0. 

140. RESIDUAL 

140. 

10 

0.07 

0.10 

0.66 

23 

STIG10 

STI G- 10-16 

HEAT 

0. 

193. 

694. 

92. 

249. 

73. 

0. 

-737. 

694. RES I DUAL 

-42. 

0 

0.22 

0.36 

0.13 

24 

STIG1S 

ST! G- 1 S- 1 6 

POWR 

0. 

12. 

41 . 

9. 

14. 

4, 

98. 

0. 

139. RESIDUAL 

139. 

10 

0.08 

0.10 

0.66 

24 

STIG1S 

STIG-1S-16 

HEAT 

0. 

129. 

436. 

92. 

146. 

43. 

0. 

-415. 

436. RESIDUAL 

22. 

0 

0.23 

0.34 

0.21 

25 

DEADV3 

DIESEL -ADV 

POWR 

0. 

15. 

37. 

8. 

14. 

4. 

99. 

0. 

136. RES I DUAL 

136. 

f> 

0.10 

0. 10 

0.68 

25 

DEADV3 

DIESEL- ADV 

HEAT 

0. 

178. 

437. 

92. 

162. 

48. 

0. 

-464. 

437. RESIDUAL 

-27. 


0.29 

0.37 

0.21 

26 

DEADV2 

DIESEL-ADV 

POWR 

0. 

17. 

37. 

' 9. 

14. 

4. 

97. 

0. 

134. RESIDUAL 

134. 

1 

0. 1 1 

0.10 

0.69 

26 

DEADV2 

DIESEL -ADV 

HEAT 

0. 

166. 

362. 

92. 

134. 

39. 

0. 

-377. 

362. RESIDUAL 

-15. 

1 

0.31 

0.37 

0.25 

27 

DEADV1 

DIESEL-ADV 

POWR 

0. 

23. 

37. 

14. 

14. 

4. 

91 . 

0. 

128. RESIDUAL 

128. 

1 

0. 15 

0.11 

0.72 J 

27 

DEADV1 

DIESEL-ADV 

hEAT 

0. 

146. 

235. 

92. 

87. 

26. 

0. 

-230. 

235. RESIDUAL 

5. 

1 

0.38 

0.37 

0.39 I 

g 

28 

DEHTPM 

ADV-DIESEL 

POWR 

0. 

22. 

41 . 

18. 

14. 

4. 

87. 

0. 

129. RES I DUAL 

129. 

0 

0.15 

0.11 

0.72 * 

28 

DEHTPM 

ADV-DI ESEL 

HEAT 

0. 

116. 

214. 

92. 

71 . 

21 . 

0. 

-180. 

21 4. RESIDUAL 

35. 

0 

0.35 

0.33 

0.43 

29 

DES0A3 

DIESEL-SOA 

POWR 

0. 

13. 

38. 

7. 

14. 

4. 

100. 

0. 

138. DISTILLA 

138. 

0 

0.08 

0.10 

0.67 

29 

DES0A3 

DIESEL-SOA 

HEAT 

0. 

175. 

521 . 

92. 

168. 

55. 

0. 

-545. 

521 .DISTILLA 

-24. 

0 

0.25 

0.36 

_0 . 1 8 

29 

DES0A3 

DIESEL-SOA 

POWR 

0. 

13. 

38. 

7. 

14. 

4. 

100. 

0. 

138. RESIDUAL 

138. 

0 

0.08 

0.10 

0.67 

29 

DES0A3 

DIESEL-SOA 

HEAT 

0. 

175. 

521 . 

92. 

188. 

55. 

0. 

-545. 

521 .RESIDUAL 

-24. 

0 

0.25 

0.36 

0.18 
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**FUEL 

ENERGY 

SAVED BY PROCESS AND 

ECS** 







I NDUSTRY 

28741 MW 

4.00 

PROCESS MILLIONS BTU/HR 92.0 PROCESS TEMP(F) 

353. PRODUCT PHOS-ACID+SU HOURS 

PER YEAR 7900. 









POWER TO HEAT RATIO 0.148 









UTILITY FUEL 

COAL 





WASTE FUEL EQV BTU*10**6= 0. HOT 

WATER BTU*1 0**6 

= 

3. 

* 





WASTE 

FUEL 

COGEN 

COGEN 

COGEN 

COGEN 

AUX 

UTILIT 

TOTAL SITE 

NET* 

FAIL 

FESR 

POWER 

HEAT 





FUEL 

SAVED= 

FUEL 

PROCES 

PROCES 

MW 

PROCES 

FUEL 

FUEL FUEL 

TOTAL* 



FACTR 

FACTR 





USED 

NO -NET 

USED 

HEAT 

POWER 

ELECT 

BOILR 

USED 

SITE USED 

UTILIT 









10**6 

10**6 

10**6 

1 0**6 

10**6 


10**6 

10**6 

10**6 

10**6 









BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 


BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 





30 

DESOA2 

DIESEL-SOA 

PO'.'R 

0. 

15. 

38. 

8. 

14. 

4. 

98. 

0. 

136. DISTI LLA 

136. 

1 

0.10 

0.10 

0.68 

30 

DES0A2 

DIESEL-SOA 

HEAT 

0 . 

162. 

418. 

92. 

151 . 

44. 

0. 

-429. 

418. DISTI LLA 

-11 . 

1 

0.28 

0.36 

0.22 

30 

DES0A2 

DIESEL-SOA 

POWR 

0. 

15. 

38. 

8. 

14. 

4. 

98. 

0. 

136. RESIDUAL 

136. 

1 

0.10 

0. 10 

0.68 

30 

DES0A2 

DIESEL-SOA 

HEAT 

0. 

162. 

418. 

92. 

151 . 

44. 

0. 

-429, 

418. RESIDUAL 

-1 1 . 

1 

0.28 

0.36 

0.22 

31 

DESOA1 

DIESEL-SOA 

POWR 

0. 

23. 

38. 

15. 

14. 

4. 

90. 

0. 

1 28. DISTI LLA 

128. 

1 

O. 15 

0. 1 1 

0.72 

31 

DESOA1 

DIESEL-SOA 

HEAT 

0. 

138. 

229. 

92. 

83. 

24. 

0. 

-216. 

229. DISTI LLA 

13. 

1 

0.37 

0.36 

0.40 

31 

DESOA1 

Di ESEL-SOA 

POWR 

0. 

23. 

38. 

15. 

14. 

4. 

90. 

0. 

128. RES I DUAL 

128. 

1 

0. 15 

0.11 

0.72 

31 

DESOA1 

DIESEL-SOA 

HEAT 

0. 

138. 

229. 

92. 

83. 

24. 

0. 

-216. 

229. RESIDUAL 

13. 

1 

0.37 

0.36 

0.40 

32 

GTSOAD 

GT-HRSG-10 

POWR 

0. 

21 . 

47. 

22. 

14. 

4. 

83. 

0. 

130. DISTI LLA 

130. 

10 

0.14 

0. 1 1 

0.71 

32 

GTSOAD 

GT-HRSG- 1 0 

HEAT 

0. 

91 , 

199. 

92. 

58. 

17. 

0. 

-139. 

199. DISTI LLA 

60. 

0 

0.31 

0.29 

0.46 

33 

GTRA08 

GT-85RE-08 

POWR 

0. 

20. 

38. 

13. 

14. 

4. 

93. 

0. 

131 .DISTILLA 

131 . 

10 

0. 13 

0.10 

0.70 

33 

GTRA08 

GT-85RE-08 

HEAT 

0. 

139. 

269. 

92. 

96. 

28. 

0. 

-258. 

269. DISTI LLA 

12. 

0 

0.34 

0.36 

0.34 | 

34 

GTRA12 

GT-85RE-12 

POWR 

0 . 

20. 

38. 

13. 

14. 

4. 

93. 

0. 

131 .DISTILLA 

131 . 

10 

0.13 

0. 10 

0.70 1 

34 

GTRA12 

GT-85RE-12 

HEAT 

0. 

139. 

262. 

92. 

94. 

28. 

0. 

-251 . 

262. DISTILLA 

12. 

0 

0.35 

0.36 

0.35 ,, 

35 

GTRA16 

GT-85RE-16 

POWR 

0. 

20. 

39. 

14. 

14. 

4. 

91 . 

0. 

130. DISTILLA 

130. 

10 

0. 14 

0.10 

0.71 

35 

GTRA16 

GT-65RE-16 

HEAT 

0 . 

131 . 

251 . 

92. 

88. 

26. 

0 . 

-231 . 

251 .DISTILLA 

20. 

0 

0.34 

0.35 

0.37 


36 

GTR208 

GT-60RE-08 

POWR 

0 . 

20. 

43. 

17. 

14. 

4. 

88. 

0 . 

131 .DISTILLA 

131 . 

10 

0.13 

0.10 

0.70 

36 

GTR208 

GT-60RE-08 

HEAT 

0 . 

108. 

227. 

92. 

73. 

21 . 

0 . 

-184. 

227. DISTILLA 

43. 

0 

0.32 

0.32 

0.41 

37 

GTR212 

GT-60RE- 1 2 

POWR 

0 . 

20. 

41 . 

16. 

14. 

4. 

89. 

0 . 

131 .DISTILLA 

131 . 

10 

0.13 

0.10 

0.70 

37 

GTR212 

GT-60RE-12 

HEAT 

0 . 

116. 

236. 

92. 

78. 

23. 

0. 

-201 . 

236. DISTI LLA 

35. 

0 

0.33 

0.33 

0.39 

38 

GTR216 

GT-60RE-16 

POWR 

0 . 

21 . 

40. 

16. 

14. 

4. 

90. 

0. 

130. DISTILLA 

130. 

10 

0. 14 

0.10 

0.71 

38 

GTR216 

GT-60RE-16 

HEAT 

0 . 

121 . 

237. 

92. 

80. 

23. 

0 . 

-207. 

237. DISTILLA 

30. 

0 

0.34 

0.34 

0.39 

39 

GTRW08 

GT-35RE-08 

POWR 

0 . 

17. 

39. 

11 . 

14. 

4. 

95. 

0 . 

134. DISTILLA 

134. 

10 

0. 1 1 

0.10 

0.69 

39 

GTRWD8 

GT-85RE-08 

HEAT 

0 . 

140. 

327. 

92. 

115. 

34. 

0 . 

-316. 

327. DISTI LLA 

1 1 . 

0 

0.30 

0.35 

0.28 

40 

GTRW12 

GT-85RE-12 

POWR 

0 . 

18. 

37. 

11 . 

14. 

4. 

96. 

0 . 

133. DISTILLA 

133. 

10 

0, 12 

, 0. 10 

0.69 

40 

GTRW12 

GT-85RE- 1 2 

HEAT 

0 . 

152. 

321 . 

92. 

117. 

34. 

0 . 

-322. 

321 .DISTILLA 

-1 . 

0 

0.32 

0.36 

0.29 
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**FUEL ENERGY SAVED BY PROCESS AND ECS** 

INDUSTRY 28741 MW 4.00 PROCESS MILLIONS BTU/HR 92.0 PROCESS TEMP(F) 353. PRODUCT PHOS-ACID+SU HOURS PER YEAR 7900. 


POWER TO HEAT RATIO 0.148 

UTILITY FUEL COAL WASTE FUEL EQV BTU*10**6= 0. HOT WATER BTU*10**6= 0. 






WASTE 

FUEL 

COGEN 

COGEN 

COGEN 

COGEN 

AUX 

UTILIT 

TOTAL SITE 

NET* 

FAIL 

FESR 

POWER 

HEAT 






FUEL 

USED 

10**6 

BTU/HR 

SAVED* 
NO -NET 
1 0**6 
BTU/HR 

FUEL 

USED 

10**6 

BTU/HR 

PROCES 

HEAT 

10**6 

BTU/HR 

PROCES 
POWER 
1 0**6 
BTU/HR 

MW 

ELECT 

PROCES 
BO I LR 
1 0**6 
BTU/HR 

FUEL 
USED 
1 0**6 
BTU/HR 

FUEL FUEL 

SITE USED 

10**6 
BTU/HR 

TOTAL + 
UTILIT 
10**6 
BTU/HR 



FACTR 

FACTR 


41 

GTRW16 

GT-85RE-16 

POWR 

0. 

18. 

38. 

12. 

14. 

4. 

95. 

0. 

133 . D I ST I LLA 

133. 

10 

0.12 

0.10 

0.69 


41 

GTRW16 

GT-65RE- 1 6 

HEAT 

0. 

143. 

303. 

92. 

108. 

32. 

0. 

-296. 

303. D1STILLA 

8. 

0 

0.32 

0.36 

0.30 


42 

GTR308 

GT-60RE-08 

POWR 

0. 

15. 

44. 

14. 

14. 

4. 

91 . 

0. 

1 35 . D I ST I LLA 

135. 

10 

0.10 

0.10 

0.68 


42 

GTR308 

GT-60RE-08 

HEAT 

0. 

99. 

283. 

92. 

. 88. 

26. 

0. 

-231 . 

283. D I ST I LLA 

51 . 

0 

0.26 

0.31 

0.33 


43 

GTR312 

GT-60RE- 1 2 

POWR 

0 . 

18. 

40. 

13. 

14. 

4. 

93. 

0. 

1 33 . D! STI LLA 

133. 

10 

0. 12 

0.10 

0.69 

J 

43 

GTR312 

GT-60RE- 1 2 

HEAT 

0. 

127. 

276. 

92. 

94. 

28. 

0. 

-252. 

276 .DISTILLA 

24. 

0 

0.32 

0.34 

0.33 

N 

44 

GTR31 6 

GT-60RE- 1 6 

POWR 

0. 

18. 

40. 

14. 

14. 

4. 

92. 

0. 

133. D I STI LLA 

133. 

10 

0.12 

0. 10 

0.69 


44 

GTR316 

GT-60RE- 1 6 

HEAT 

0. 

125. 

274. 

92. 

93. 

27. 

0. 

-248. 

274 . D I ST I LLA 

26. 

0 

0.31 

0.34 

0.34 


45 

FCPADS 

FUEL-CL-PH 

POWR 

0. 

14. 

36. 

6. 

14. 

4. 

101 . 

0. 

1 37. DI STI LLA 

137. 

0 

0.09 

0.10 

0.67 


45 

FCPADS 

FUEL-CL-PH 

HEAT 

0. 

210. 

541 . 

92. 

206. 

60. 

0. 

-600. 

541 .DISTILLA 

-59. 

0 

0.28 

0.38 

0.17 


46 

FCMCDS 

FUEL-CL-MO 

POWR 

0. 

19. 

33. 

8. 

14. 

4. 

99. 

0. 

1 32 . D I ST I LLA 

132. 

10 

0. 12 

0. 10 

"5770 


46 

FCMCDS 

FUEL -CL -MO 

HEAT 

0 . 

222. 

395. 

92. 

163. 

48. 

0 . 

-466. 

395. DISTILLA 

-71 . 

0 

0.36 

0.41 

0.23 
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**FUEL ENERGY SAVED BY PROCESS AND ECS** 


INDUSTRY 28951 MW 4.00 PROCESS MILLIONS BTU/HR 20.0 PROCESS TEMP CF) 298. PRODUCT CARBON-BLACK HOURS PER YEAR 7900. 


POWER TO HEAT RATIO 0.682 

UTILITY FUEL COAL WASTE FUEL EQV BTU*10**6= 0. HOT WATER BTU*10**6= 0. 






WASTE 

FUEL 

COGEN 

COGEN 

COGEN 

COGEN 

AUX 

UTILIT 

TOTAL SITE 

NET= 

FAIL 

FESR 

POWER 

HEAT 





FUEL 

USED 

10**6 

BTU/HR 

SAVED= 
NO -NET 
10**6 
BTU/HR 

FUEL 

USED 

10**6 

BTU/HR 

PROCES 
HEAT 
1 0**6 
BTU/HR 

PROCES 

POWER 

1 o*.*s 

BTU/HR 

MW 

ELECT 

PROCES 
BO I LR 
10**6 
BTU/HR 

FUEL 

USED 

10**6 

BTU/HR 

FUEL FUEL 

SITE USED 

10**6 
BTU/HR 

TOTAL* 

UTILIT 

10**6 

BTU/HR 



FACTR 

FACTR 

6 

STIRL 

STIRLING-1 

POWR 


15. 

51 . 

24. 

14. 

4. 

-4. 

0 . 

51 .RESIDUAL 

51 . 

0 

0.23 

0.27 

0.39 

6 

STIRL 

STIRLING-1 

HEAT 

0 . 

16. 

43. 

20. 

12. 

3. 

0 . 

7, 

43. RESIDUAL 

50. 

0 

0.25 

0.23 

0.40 

6 

STIRL 

STIRLING-1 

POWR 

0 . 

15. 

51 . 

24. 

14. 

4. 

-4. 

0 . 

51 .COAL 



0.23 

0.27 

0.39 

6 

STIRL 

STIRLING-1 

HEAT 

0 . 

16. 

43. 

20. 

12. 

3. 

0 . 

7. 

43. COAL 



0.25 

0.23' 

0.40 . 

7 

HEGT85 

HELIUM-GT- 

POWR 

0 . 

1 1 . 

43. 

9. 

14. 

4. 

13. 

0 . 

55. COAL-AFB 



0. 16 

0.25 

0.36 1 

7 

HEGT85 

HELIUM-GT- 

HEAT 

0 . 

24. 

94. 

20. 

30. 

9. 

0 . 

-51 . 

94 . COAL-AFB 

Hi 


0.20 

0.32 

0.21 . 

8 

HEGT60 

HELIUM-GT- 

POWR 

0 . 

12. 

53. 

18. 

14. 

4. 

2. 

0 . 

55 . COAL-AFB 



0. 17 

0.25 

0.37 

8 

HEGT60 

HELIUM-GT- 

HEAT 

0 . 

13. 

57. 

20. 

15. 

4. 

0 . 

-4. 

57. COAL-AFB 



0.18 

0.26 

0.35 

9 

HEGTOO 

HELIUM-GT- 

POWR 

0. 

-1 1 . 

73. 

39. 

14. 

4. 

-23. 

0. 

78 . COAL-AFB 

78. 

10 

-0.17 

0.18 

0.26 

9 

KESTOO 

HELIUM-GT- 

HEAT 

0 . 

6. 

40. 

20. 

7. 

2. 

0 . 

21 . 

40. COAL-AFB 

60. 

10 

0.09 

0, 12 

0.33 

10 

FCMCCL 

FUEL-CL-MO 

POWR 

0 . 

21 . 

45. 

21 . 

14. 

4. 

-2. 

0 . 

45. COAL 

45. 

10 

0.32 

0.30 

0.45 

10 

FCMCCL 

FUEL-CL-MO 

HEAT 

0 . 

21 . 

42. 

20. 

13. 

4. 

0 . 

3. 

42. COAL 

45. 

10 

0.32 

0.29 

0.45 

1 1 

FCSTCL 

FUEL-CL-ST 

POWR 

0 . 

24. 

34. 

13. 

14. 

4. 

8. 

0 . 

42. COAL 

42. 

10 

0.36 

0.32 

0.47 

1 1 

FCSTCL 

FUEL-CL-ST 

HEAT 

0 . 

36. 

52. 

20. 

21 . 

6. 

0 . 

-23. 

32. COAL 

30. 

10 

0.41 

0.40 


12 

t GGTST 

INT-GAS-GT 

POWR 

0 . 

19. 

45. 

19. 

14. 

4. 

2. 

0 . 

47. COAL 

47. 

10 

0.29 

0,29 


12 

I GGTST 

IMT-GAS-GT 

HEAT 

0 . 

21 . 

49. 

20. 

15. 

4. 

0 . 

-3. 

49. COAL 

46. 

10 

0.30 

0.30 


13 

GTSOAR 

GT-HRSG- 1 0 

POWR 


19. 

47. 

21 . 

14. 

4. 

-1 . 

0 . 

47, RES! DUAL 

47. 

10 

0.29 

0.29 

0.42 

13 

GTSOAR 

GT-HRSG-IO 

HEAT 

0 . 

19. 

45. 

20. 

13. 

4. 

0 . 

2. 

45. RESIDUAL 

47. 

10 

0.29 

0.28 

0.43 

14 

GTAC08 


POWR 

0 . 

16. 

51 . 

26. 

14. 

4. 

-7. 

0 . 

51 .RESIDUAL 

51 . 

10 

0.24 

0.27 

0.40 

14 

GTAC08 


HEAT 

0 . 

17. 

39. 

20. 

1 1 . 

3. 

0 . 

10. 

39. RESIDUAL 

49, 

10 

0.26 

0.22 

0.41 

15 

GTAC1 2 

GT-HRSG- 12 

POUR 

0 . 

21 . 

45. 

21 . 

14. 

4. 

-1 . 

0 . 

45. RESIDUAL 

45. 

10 

0.32 

0.31 

0.45 ? 

15 

GTAC12 

GT-HRSG- 12 

HEAT 

0 . 

22. 

43. 

20. 

13. 

4. 

0 . 

2. 

43. RESIDUAL 

45. 

10 

0.33 

0.29 

0.45 

16 

GTAC16 

GT-HRSG- 16 

POWR 

0 . 

22. 

42. 

19. 

14. 

4. 

2. 

0. 

44. RES I DUAL 

44. 

10 

0.34 

0.31 

0.46 

16 

GTAC16 

GT-HRSG- 16 

HEAT 

0 . 

24. 

45. 

20. 

15. 

4. 

0 . 

-3. 

45. RESIDUAL 

42. 

10 

0.35 

0.32 

0.44 

17 

GTWC1 6 

GT-HRSG- 16 

POWR 


20. 

43. 

18. 

14. 

4. 

3. 

0 . 

46. RESIDUAL 

46. 

10 

0.30 

0.29 

0.43 

17 

GTWC1 6 

GT-HRSG- 16 

HEAT 

0 . 

23. 

50. 

20. 

16. 

5. 

0 . 

-6. 

50. RES I DUAL 

43. 

10 

0,31 

0.32 

0.40 
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**FUEL 

ENERGY 

SAVED BY PROCESS AND 

ECS** 







I NDUSTRY 

28951 MW 

o 

o 

PROCESS MILLIONS BTU/HR 20.0 PROCESS TEMP(F) 

298. PRODUCT CARBON -BLACK HOURS 

PER YEAR 

7900. 









POWER TO HEAT RATIO 0.682 









UTILITY FUEL 

COAL 





WASTE FUEL EQV BTU*10**6= 0. HOT 

WATER BTU* 10**6 

= 

0 . 






WASTE 

FUEL 

COGEN 

COGEN 

COGEN 

COGEN 

AUX 

UTILIT 

TOTAL SITE 

NET* 

FAIL 

FESR 

POWER 

HEAT 





FUEL 

SAVED= 

FUEL 

PROCES 

PROCES 

MW 

PROCES 

FUEL 

FUEL FUEL 

TOTAL'*- 



FACTR 

FACTR 





USED 

NO -NET 

USED 

HEAT 

POWER 

ELECT 

BO I LR 

USED 

SITE USED 

UTILIT 









10**6 

1 0**6 

1 0**6 

1 0**6 

1 0**6 


1 0**6 

1 0**6 

1 0»*6 

10**6 









BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 


BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 





18 

CC1626 

GTST- 16/26 

POWR 

0 . 

20. 

35. 

10. 

14'. 

4. 

1 1 . 

0 . 

46. RESIDUAL 

46. 

10 

0.30 

0.29 

0.43 

18 

CC1626 

GTST- 16/26 

HEAT 

0 . 

38. 

67. 

20. 

26. 

8. 

0. 

-39. 

67. RESIDUAL 

28. 

10 

0.36 

0.39 

0.30 

19 

CC 1622 

GTST- 1 6/22 

POWR 

0 . 

21 . 

35. 

12. 

14. 

4. 

10. 

0 . 

45. RESIDUAL 

45. 

10 

0.32 

0.30 

0.44 

19 

CC1622 

GTST- 16/22 

HEAT 

0 . 

36. 

61 . 

20. 

24. 

7. 

0 . 

-31 . 

61 .RESIDUAL 

30. 

10 

0.37 

0.39 

0.33 

20 

CC1222 

GTST- 12/22 

POWR 

O. 

21 . 

35. 

12. 

14, 

4. 

10. 

0 . 

45. RESIDUAL 

45. 

10 

0.32 

0.30 

0.44 

20 

CC1222 

GTST- 12/22 

HEAT 

0 . 

36. 

61 . 

20. 

23. 

7. 

0 . 

-31 . 

61 .RESIDUAL 

30. 

10 

0.37 

0.39 

0.33 | 

21 

CC0822 

GTST-08/22 

POWR 

0 . 

23. 

37. 

15. 

14. 

4. 

6. 

0 . 

44. RESIDUAL 

44. 

10 

0.34 

0.31 

0.46 

21 

CC0822 

GTST- 08/22 

HEAT 

0 . 

31 . 

51 . 

20. 

19. 

6. 

0 . 

-16. 

51 .RESIDUAL 

35. 

io 

0.38 

0.37 

0.39 

22 

ST.IG15 

STIG-15-16 

POWR 

0 . 

7. 

36. 

0 . 

14. 

4. 

23. 

0 . 

59. RESIDUAL 

59. 

10 

0.11 

0.23 

0.34 

22 

STIG15 

STIG-15-16 

HEAT 

0 . 

317. 

1538. 

20. 

586. 

172. 

0 . 

-1789. 

1538. RESIDUAL 

-251 . 

O 

0.17 

0.38 

0.01 

23 

STIG10 

STIG-10-16 

POWR 

0 . 

11 . 

38. 

5. 

14. 

4. 

18. 

0 . 

56. RESIDUAL 

56. 

10 

0.16 

0.25 

0.36 I 

23 

STIG10 

STI G- 10-16 

HEAT 

0 . 

42. 

151 . 

20. 

54. 

16. 

0 . 

-127. 

151 .RESIDUAL 

24. 

10 

0.22 

0.36 

0.13 | 

24 

STIG1S 

STIG-1S-16 

POWR 

0 . 

12. 

41 . 

9. 

14. 

4. 

13. 

0 . 

54. RES I DUAL 

54. 

10 

0. 18 

0.25 

0.37 1 

24 

STIG1S 

STIG-1S-16 

HEAT 

0 . 

28. 

95. 

20. 

32. 

9. 

0 . 

-57. 

95. RESIDUAL 

38. 

10 

0.23 

0.34 

0.21 * 

Y 

25 

DEADV3 

DIESEL-ADV 

POWR 

0 . 

16. 

37. 

9. 

14. 

4. 

13. 

0 . 

50. RESIDUAL 

50. 

0 

0.24 

0.27 

0.40 

25 

DEA0V3 

OIESEL-AOV 

HEAT 

0 . 

37. 

86. 

20. 

32. 

9. 

0 . 

-57. 

86. RESIDUAL 

29. 

0 

0.30 

0.37 

0.23 

26 

DEADV2 

DIESEL-ADV 

POWR 

0 . 

17. 

37. 

9. 

14. 

4. 

13. 

0 . 

49. RESIDUAL 

49. 

1 

0.25 

0.28 

0.41 

26 

DEADV2 

DIESEL-ADV 

HEAT 

0 . 

36. 

79. 

20. 

29. 

9. 

0 . 

-49. 

79. RESIDUAL 

30. 

1 

0.31 

0.37 

0.25 

27 

DEADV1 

DIESEL-ADV 

POWR 

0 . 

23. 

37. 

14. 

14. 

4. 

7. 

0 . 

43. RESIDUAL 

43. 

1 

0.34 

0.31 

0.46 

27 

DEADV1 

DIESEL-ADV 

HEAT 

0 . 

32. 

51 . 

20. 

19. 

6. 

0 . 

-17. 

51 .RESIDUAL 

34. 

1 

0.38 

0.37 

0.39 

28 

DEHTPM 

ADV -DIESEL 

POWR 

0 . 

24. 

39. 

17. 

14. 

4. 

4. 

0 . 

43. RESIDUAL 

43. 

0 

0.36 

0.32 

0.47 

28 

DEHTPM 

ADV -DIESEL 

HEAT 

0 . 

28. 

46. 

20. 

16. 

5. 

0 . 

-8. 

4 6. RES I DUAL 

38. 

0 

0.38 

0.35 

0.43 

29 

DES0A3 

DIESEL-SOA 

POWR 

0 . 

14. 

38. 

8. 

14. 

4. 

15. 

0 . 

52.DISTILLA 

52. 

0 

0.21 

0.26 

0.38 

29 

DES0A3 

DIESEL-SOA 

HEAT 

0 . 

36. 

100. 

20. 

36. 

1 1 . 

0 . 

-70. 

100.DISTILLA 

30. 

0 

0.27 

0.36 

0.20 

29 

OESOA3 

DIESEL-SOA 

POWR 

0 . 

14. 

38. 

8. 

14. 

4 . 

15. 

0 . 

52. RESIDUAL 

52. 

0 

0.21 

0.26 

0.38 

29 

DES0A3 

DIESEL-SOA 

HEAT 

c. 

36. 

100. 

20. 

36. 

1 1 . 

0 . 

-70. 

100. RESIDUAL 

30. 

0 

0.27 

0.36 

0.20 

1- 
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INDUSTRY 28951 MW 4.00 PROCESS MILLIONS BTU/HR 20.0 PROCESS TEMPI F) 298. PRODUCT CARBON-BLACK HOURS PER YEAR 7900. 


POWER TO HEAT RATIO 0.682 

UTILITY FUEL COAL WASTE FUEL EQV BTU*10**6* 0. HOT WATER BTU*10**6= 0, 






WASTE 

FUEL 

COGEN 

COGEN 

COGEN 

COGEN 

AUX 

UTILIT 

TOTAL SITE 

NET* 

FAIL 

FESR 

POWER 

HEAT 





FUEL 

SAVED = 

FUEL 

PROCES 

PROCES 

MW 

PROCES 

FUEL 

FUEL FUEL 

TOTAL-*- 



FACTR 

FACTR 





USED 

NO -NET 

USED 

HEAT 

POWER 

ELECT 

BOILR 

USED 

SITE USED 

UTILIT 



t 






1 0**6 

1 0**6 

1 0**6 

1 0**6 

1 0**6 


1 0**6 

1 0**6 

10**6 

10**6 









BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 


BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 





30 

DES0A2 

DIESEL-SOA 

POWR 

0 . 

15. 

38. 

8. 

14. 

4. 

14. 

0 . 

52.DISTILLA 

52. 

1 

0.22 

0.26 

0.39 

30 

DESOA2 

DIESEL-SOA 

HEAT 


35. 

91 . 

20. 

33. 

10. 

0 . 

-60, 

91 .DISTILLA 

31 . 

1 

0.28 

0.36 

0,22 

30 

DES0A2 

DIESEL-SOA 

POWR 

0 . 

15. 

38. 

8. 

14. 

4. 

14, 

0 . 

52. RESIDUAL 

52. 

1 

0.22 

0.26 

0.39 

30 

DES0A2 

DIESEL-SOA 

HEAT 

0 . 

35. 

91 . 

20. 

33. 

10. 

0 . 

-60. 

91 .RESIDUAL 

31 . 

1 

0.28 

0.36 

0.22 

31 

DES0A1 

DIESEL-SOA 

POWR 

0 . 

23. 

38. 

15. 

14. 

4. 

6. 

0 . 

43. DISTILLA 

43. 

1 

0.34 

0.31 

0.46 1 

31 

DES0A1 

DIESEL-SOA 

HEAT 

0 . 

30. 

50. 

20. 

18. 

5. 

0 . 

-14. 

50. DISTILLA 

36. 

1 

0.37 

0.36 

0.40 „ 

31 

DES0A1 

DIESEL-SOA 

POWR 

0 . 

23. 

38. 

15. 

14. 

4. 

6. 

0 . 

43. RESIDUAL 

43. 

1 

0.34 

0.31 

O'. 46 1 

31 

DES0A1 



0 . 

30. 

50. 

20. 

18. 

5. 

b. 

-14. 

50. RESIDUAL 

36. 

1 

0.37 

0.36 

0.40 

32 

GTSOAD 

GT-HRSG- 1 0 

POWR 

0 . 

19. 

47. 

22. 

14. 

4. 

-2. 

0 . 

47, DISTILLA 

47. 

10 

0.29 

0.29 

0.43 

32 

GTSOAD 

GT-HRSG-10 

HEAT 

0 . 

20. 

43. 

20. 

12. 

4. 

0 . 

4. 

43. DISTILLA 

46. 

10 

0.30 

0.27 

0.43 

33 

GTRA08 

GT-85RE-08 

POWR 

0 . 

21 . 

38. 

14. 

14. 

4. 

7. 

0 . 

45. DISTILLA 

45. 

10 

0.31 

0.30 

0.44 

33 

GTRA08 

GT-05RE-08 

HEAT 

0 . 

30, 

55. 

20, 

20. 

6. 

0 . 

-19. 

55. DISTILLA 

36, 

10 

0.35 

0.36 

0,36 

34 

GTRA1 2 

GT-85RE-12 

POWR 

0 . 

21 . 

38. 

14. 

14. 

4. 

7. 

0 . 

45.DIST1 LLA 

45. 

10 

0,32 

0.30 

0.44 

34 

GTRA1 2 

GT-B5RE- 1 2 

HEAT 

0 . 

30. 

54. 

20. 

19. 

6. 

0 . 

-18. 

54, DISTILLA 

36. 

10 

Q. 36 

0.36 

0.37 

35 

GTRA1 6 

GT-85RE- 1 6 

POWR 

0 . 

21 . 

39. 

15. 

14. 

4. 

6. 

0 . 

45. DISTILLA 

45. 

10 

0.32 

0.30 

0.44 

35 

GTRA16 

GT-85RE-16 

HEAT 

0 . 

28. 

52. 

20, 

18. 

5. 

0 . 

-14. 

52. DISTILLA 

38. 

10 

0.35 

0.35 

0.38 

36 

GTR208 

GT-60RE-08 

POWR 

0 . 

21 . 

43. 

18. 

14. 

4. 

3. 

Q. 

45. DISTILLA 

45. 

10 

0.32 

0.30 

0.44 

36 

GTR208 

GT-60RE-08 

HEAT 

0 . 

24. 

48. 

20. 

15. 

4. 

0 . 

-5. 

48. DISTILLA 

43. 

10 

0.33 

0,32 

0.42 

37 

GTR212 

GT-60RE-1 2 

POWR 

0 . 

21 . 

41 . 

17. 

14. 

4. 

4. 

0 . 

45. DISTILLA 

45. 

10 

0.31 

0.30 

0.44 

37 

GTR212 

GT-60RE-12 

HEAT 

9 . 

25. 

50. 

20. 

16. 

5. 

0 . 

-9, 

50. DISTILLA 

41 . 

10 

0.33 

0.33 

0.40 

38 

GTR21 6 

GT-60RE- 1 6 

POWR 

0 . 

21 , 

40. 

16. 

14. 

4. 

4. 

0 . 

45. DISTILLA 

45. 

10 

0,32 

0.30 

0.45 s « 

38 

GTR216 

GT-GORE-16 

HEAT 

0 . 

26. 

50, 

20. 

17. 

5. 

0 . 

-10. 

50. DISTILLA 

40. 

to 

0.34 

0.34 

0.40 I. 

I 

39 

GTRW08 

GT-85RE-08 

POWR 

0 . 

17. 

39. 

12. 

14. 

4. 

10. 

0 . 

49. DISTILLA 

49. 

10 

0.26 

0.28 

0.41 

39 

GTRW08 

GT-85RE-08 

HEAT 

0. 

30. 

67. 

20. 

24. 

7. 

0 . 

-31 . 

67. DISTILLA 

36. 

10 

0.31 

0.35 

0.30 

40 

GTRW12 

GT-85RE- 1 2 

POWR 

0 . 

18. 

37. 

11 . 

14. 

4. 

10. 

0 . 

48. DISTILLA 

48. 

10 

0.28 

0.29 

0.42 

40 

GTRW12 

GT-85RE-12 

HEAT 

0 , 

33. 

67. 

20. 

24. 

7. 

0 . 

-33. 

67. DISTILLA 

33. 

10 

0.33 

0.36 

0.30 


•O' 

X 

i 
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( 

GENERAL ELECTRIC COMPANY 
COGENERATION TECHNOLOGY ALTERNATIVES STUDY 
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PAGE 

195 | 

INDUSTRY 28351 MW 

4.00 PROCESS 

**FUEL ENERGY SAVED BY PROCESS AND ECS** 
MILLIONS BTU/HR 20.0 PROCESS TEMPT F) 298. PRODUCT 

CARBON-BLACK HOURS PER YEAR 

7900. 

UTILITY FUEL 

COAL 

POWER TO HEAT RATIO 0.682 

WASTE FUEL EQV BTU* 10**6= 

0. HOT WATER BTU* 10**6= 

0 . 






WASTE 

FUEL 

COGEN 

COGEN 

COGEN 

COGEN 

AUX 

UTILIT 

TOTAL SITE 

NET* 

FAIL 

FESR 

POWER 

HEAT 





FUEL 

SAVED= 

FUEL 

PROCES 

PROCES 

MW 

PROCES 

FUEL 

FUEL FUEL 

TOTAL* 



FACTR 

FACTR 





USED 

NO -MET 

USED 

HEAT 

POWER 

ELECT 

BO I LR 

USED 

SITE USED 

UTILIT 









10**6 

1 0**6 

10**6 

10**6 

1 0**6 


10**6 

10**3 

10**6 

10**6 









BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 


BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 





41 

GTRW16 

GT-85RE- 1 6 

POWR 

0 . 

19. 

38. 

12. 

14. 

4. 

9. 

0 . 

48. DISTILLA 

48. 

10 

0.28 

0.29 

0.42 

41 

GTRW16 

GT-05RE- 1 6 

HEAT 

0 . 

31 . 

64. 

20. 

23. 

7. 

0 . 

-28. 

64.DISTILLA 

35. 

10 

0.33 

0.36 

0.31 

42 

GTR308 

GT-60RE-08 

POWR 

0 . 

16. 

44. 

15. 

14. 

4. 

6. 

0 . 

50. DISTILLA 

50. 

10 

0.25 

0.27 

0.40 

42 

GTR308 

GT-60RE-08 

HEAT 

0 . 

22. 

58. 

20. 

18. 

5. 

0 . 

-14. 

58. DISTILLA 

44. 

10 

0.27 

0.31 

0.34 

43 

GTR312 

GT-60RE- 1 2 

POWR 

0 . 

19. 

40. 

14. 

14. 

4. 

8. 

0 . 

47. DISTILLA 

47. 

10 

0.28 

0.29 

0.42 

43 

GTR312 

GT-60RE- 1 2 

HEAT 

0 . 

28. 

59. 

20. 

20. 

6. 

0 . 

-20. 

59. DISTILLA 

39. 

10 

0.32 

0.34 

0.34 

44 

GTR316 

GT-60RE-16 

POWR 

0 . 

19. 

40. 

14. 

14. 

4. 

7. 

0 . 

48. DISTILLA 

48. 

10 

0.28 

0.29 

0.42 

44 

GTR316 

GT-60RE- 1 6 

HEAT 

0 . 

27. 

58. 

20. 

20. 

6. 

0 . 

-19. 

58. DISTILLA 

39. 

10 

0.32 

0.34 

0.34 

45 

FCPADS 

FUEL-CL-PH 

POWR 

0 . 

14. 

36. 

6. 

14. 

4. 

16. 

0 . 

52. DISTILLA 

52. 

0 

0.21 

0.26 

0.38 

45 

FCPADS 

FUEL-CL-PH 

HEAT 

0 . 

46. 

118. 

20. 

45. 

13. 

0 . 

-97. 

1 18. DISTILLA 

21 . 

0 

0.28 

0.38 

0.17 

46 

FCMCDS 

FUEL-CL-MO 

POWR 

0 . 

19. 

33. 

. 8. 

14. 

4. 

14. 

0 . 

48. DISTILLA 

48. 

10 

0.28 

0.29 

"0742 

46 

FCI1CDS 

FUEL-CL-HO 

HEAT 

0 . 

48. 

86. 

20. 

35. 

10. 

0 . 

-68. 

83. DISTILLA 

18. 

0 

0.36 

0.41 

0.23 
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DATE 06/06/79 GENERAL ELECTRIC COMPANY PAGE 196 

COGENERATION TECHNOLOGY ALTERNATIVES STUDY 

I &SE PEO ADV DESIGN ENGR REPORT 5,1 

**FUEL ENERGY SAVED BY PROCESS AND ECS** 

INDUSTRY 29111 MW 14.00 PROCESS MILLIONS BTU/HR 375.0 PROCESS TEMPCF) 470. PRODUCT SMALL-REFINE HOURS PER YEAR 8760. 


POWER TO HEAT RATIO 0.127 

UTILITY FUEL COAL WASTE FUEL EQV BTU*10**6= 0, HOT WATER BTU*10**6= 0. 






WASTE 

FUEL 

COGEN 

COGEN 

COGEN 

COGEN 

AUX 

UTILIT 

TOTAL SITE 

NET* 

FAIL 

FESR 

POWER 

HEAT 





FUEL 

SAVED= 

FUEL 

PROCES 

PROCES 

MW 

PROCES 

FUEL 

FUEL FUEL 

TOTAL* 



FACTR 

FACTR 





USED 

NO -NET 

USED 

HEAT 

POWER 

ELECT 

BOILR 

USED 

SITE USED 

UTILIT 


\ 







1 0**6 

10**6 

10**6 

10**6 

10**6 


1 0**6 

10**6 

10**6 

10**6 









BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 


BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 





0 

ONOCGN 

NO COG 

O N 

0. 

0. 

0. 

0. 

0. 

0. 

441 . 

149. 

441 . COAL-FGD 

590. 

0 

0. 

0.08 

0.64 

1 

STM141 

STM-TURB- 1 

POWR 

O. 

93. 

407. 

299. 

48. 

14. 

. 90. 

0. 

497. RESIDUAL 

497. 

0 

0.16 

0. 10 

0.75 

1 

STM141 

STM-TURB-1 

HEAT 

0. 

117. 

512. 

375. 

60. 

18. 

0. 

-38. 

512. RESIDUAL 

474. 

0 

0. 19 

0. 12 

0.73 

1 

STM141 

STM-TURB- 1 

POWR 

0. 

93. 

407. 

299. 

48. 

14. 

90. 

0. 

497 . COAL-FGD 

497. 

0 

0.16 

0. 10 

0.75 

1 

STM141 

STM-TURB-1 

HEAT 

0. 

117. 

512. 

375. 

60. 

18. 

0. 

-38. 

51 2. COAL-FGD 

474. 

0 

0.19 

0. 12 

o.73 : 

J 

1 

STM 141 

STM-TURB- 1 

POWR 

0. 

93. 

407. 

299. 

48. 

14. 

90. 

0. 

497. COAL- AFB 

497. 

0 

0. 16 

0-10 

0.75 

1 

STM141 

STM-TURB-1 

HEAT 

0. 

117. 

512. 

375. 

60. 

18. 

0. 

-38. 

512. COAL- AFB 

474. 

0 

0.19 

0. 12 

0.73 

2 

STM068 

STM-TURB-8 

POWR 

0. 

7. 

583. 

448. 

48. 

14. 

-86. 

0. 

583. RESIDUAL 

583. 

0 

0.01 

0.08 

0.64 

2 

STM088 

STM-TURB -8 

HEAT 


78. 

488. 

375. 

40. 

12. 

0. 

24. 

488. RESIDUAL 

512. 

0 

0. 13 

0.08 

0.73 

2 

STM088 

STM-TURB-8 

POWR 

0. 

7. 

583. 

448. 

48. 

14. 

-86. 

0. 

583. COAL-FGD 

583. 

0 

0.01 

0.08 

0.64 I 

2 

STM088 

STM-TURB-8 

HEAT 

0. 

78. 

488. 

375. 

40. 

12. 

0. 

24. 

488 . CCAL-FGD 

512. 

0 

0.13 

0.08 

0.73 

2 

STM088 

STM-TURB-8 

POWR 

0. 

7. 

583. 

448. 

48. 

14. 

-86. 

0 . 

583. COAL- AFB 

583. 

0 

0.01 

0.08 

0.64 

2 

STM088 

STM-TURB-8 

HEAT 

0. 

78. 

488. 

375. 

40. 

12. 

0. 

24. 

488. COAL-AFB 

512. 

0 

0. 13 

0.08 

0.73 

3 

PFBSTM 

PFB-STMTB- 

POWR 

0. 

90. 

256. 

167. 

48. 

14. 

244. 

0. 

500. COAL-PFB 

500. 

0 

0. 15 

0.10 


3 

PFBSTM 

PFB-STMTB- 

HEAT 

0. 

203. 

573. 

375. 

107. 

31 . 

0. 

-185. 

573 . CGAL-PFB 

388. 

0 

0.26 

0.19 


4 

T I STMT 

TI-STMTB-1 

POWR 

0. 

91 . 

201 . 

122. 

48. 

14. 

298. 

0. 

499. RESIDUAL 

499. 

0 

0.15 

0. 10 


4 

T I STMT 

TI -STMTB-1 

HEAT 

0. 

281 . 

619. 

375. 

147. 

43. 

0. 

-310. 

61 9. RESIDUAL 

309. 

0 

0.31 

0.24 

0.61 

4 

T I STMT 

TI-STMTB-1 

POWR 

0 . 

91 . 

201 . 

122. 

48. 

14. 

298. 

0 . 

499. COAL 

499. 

0 

0. 15 

0.10 

0.75 

4 

T I STMT 

TI -STMTB-1 

HEAT 

o. 

281 . 

619. 

375. 

147. 

43. 

0 . 

-310. 

619. COAL 

309. 

0 

0.31 

0.24 

0.61 

5 

TIHRSG 

THERMIONIC 

POWR 


52. 

340. 

206. 

48. 

14. 

199. 

0 . 

539. RESIDUAL 

539. 

0 

0.09 

0.09 

0.70 

5 

TIHRSG 

THERMIONIC 

HEAT 

0 . 

94. 

619. 

375. 

87. 

26. 

0 . 

-123. 

61 9. RESIDUAL 

496. 

0 

0. 13 

0. 14 

0.61 

5 

TIHRSG 

THERMIONIC 

POWR 

0 . 

52. 

340. 

206. 

48. 

14. 

199. 

0 . 

539 . COAL 

539. 

0 

0.09 

0.09 

0.70 j 

5 

TIHRSG 

THERMIONIC 

HEAT 

0 . 

94. 

619. 

375. 

87. 

26. 

0 . 

-123. 

61 9. COAL 

496. 

0 

0.13 

0. 14 

0.61 | 

6 

STIRL 

ST I RL I MG - 1 

POWR 

0 . 

63. 

213. 

107. 

48. 

14. 

315. 

0 . 

528. DISTI LLA 

528. 

0 

0.11 

0.09 

0.71 

6 

ST1RL 

STIRLING-1 

HEAT 


219. 

744. 

375. 

167. 

49. 

0 . 

-373. 

744.DISTILLA 

371 . 

0 

0.23 

0.22 

0750 
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INDUSTRY 29111 MW 14.00 PROCESS MILLIONS BTU/HR 375.0 PROCESS TEMPI F) 470. PRODUCT SMALL-REFINE HOURS PER YEAR 8760. 


POWER TO HEAT RATIO 0.127 

UTILITY FUEL COAL WASTE FUEL EQV BTU* 10**6= O. HOT WATER BTU* 10**6= 0. 






WASTE 

FUEL 

COGEN 

COGEN 

COGEN 



UTILIT 

TOTAL 

SITE 

NET= 

FAIL 

FESR 

POWER 

HEAT i 





FUEL 

SAVED= 

FUEL 

PROCES 

PROCES 

MW 

PROCES 

FUEL 

FUEL 

FUEL 

TOTAL* 



FACTR 

FACTR 





USED 

NO -NET 

USED 

HEAT 

POWER 

ELECT 

BO I LR 

USED 

SITE 

USED 

UTILIT 









10**6 

1 0**6 

10**6 

10**6 

10**6 


10**6 

1 0**6 

10**6 


10**6 









BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 


BTU/HR 

BTU/HR 

BTU/HR 


BTU/HR 





6 

STIRL 

STIRLING-1 

POWR 

0 . 

63. 

213. 

107. 

43. 

14. 

315. 

0 . 

528. 

RESIDUAL 

528. 

0 

0.11 

0.09 

0.71 

6 

STIRL 

STIRLING-1 

HEAT 


219. 

744. 

375. 

167. 

49. 

0 . 

-373. 

744. 

RESIDUAL 

371. 

0 

0.23 

0.22 

0.50 

6 

STIRL 

STIRLING-1 

POWR 

0 . 

63. 

213. 

107. 

43. 

14. 

315. 

0 . 

528. 

COAL 

528. 

0 

0.11 

0.09 

0.71 

6 

STIRL 

STIRLING-1 

HEAT 

0 . 

219. 

744. 

375. 

167. 

49. 

0 . 

-373. 

744. 

COAL 

371 . 

0 

0.23 

0.22 

^ \ 

0.50 

7 

HEGT85 

HELIUM-GT- 

POWR 


-10. 

149. 

-9. 

43. 

14. 

451 . 

0 . 

600. 

COAL-AFB 

600. 

1 1 

-0.02 

0.08 

0.62 


7 

HEGT85 

HELIUM-GT- 

HEAT 

-6413. 

421 . 

-6413. 

375. 

-2059. 

-603. 

0 . 

6582. 

-6413. COAL-AFB 

169. 

1 1 

***** 

XXX** 

2,21 

8 

HEGT60 

HELIUM-GT- 

POWR 

0 . 

3. 

184. 

32. 

48. 

14. 

403, 

0 . 

58». COAL-AFB 

588. 

10 

0.00 

0.08 

0.64 

8 

HEGT60 

HELIUM-GT- 

HEAT 

0 . 

32. 

2144. 

375. 

555. 

163. 

0 . 

-1586. 

2144. CCA' ,-AFB 

558. 

0 

0.01 

0.26 

0.17 

9 

HEGTOO 

HELIUM-GT- 

POWR 

0 . 

27. 

271 . 

127. 

48. 

14. 

292. 

0. 

564 . COAL-AFB 

564. 

10 

0.05 

0.08 

0.67 

9 

HEGTOO 

HELIUM-GT- 

HEAT 


79. 

804. 

375. 

141 . 

41 . 

0 . 

-293. 

804 . COAL-AFB 

511. 

10 

0.C9 

0. 19 

0.47 

10 

FCMCCL 

FUEL-CL-MO 

POWR 

0 . 

79. 

157. 

74. 

48. 

14. 

354. 

0 . 

51 1 . COAL 

511. 

10 

0. 13 

0.09 

0.73 

10 

FCMCCL 

FUEL-CL-MO 

HEAT 

0 . 

401 . 

797. 

375. 

242. 

71 . 

0 . 

-608. 

797. COAL 

189. 

10 

0.34 

0.30 

0.47 

1 1 

FCSTCL 

FUEL-CL-ST 

POWR 

0 . 

82. 

129. 

53. 

48. 

14. 

379. 

0 . 

508. COAL 

508. 

10 

0. 14 

0.09 

0.74 

1 1 

FCSTCL 

FUEL-CL-ST 

HEAT 

0 . 

582. 

915. 

375. 

333. 

99. 

0 . 

-907. 

91 5 . COAL 

8. 

10 

0.39 

0.37 

0.41 

12 

I GGTST 

INT-GAS-GT 

POWR 

0 . 

64. 

177. 

78. 

48. 

14. 

350. 

0 . 

527 . COAL 

527. 

io 

0.11 

0.09 

0.71 

12 

I GGTST 

INT-GAS-GT 

HEAT 

0 . 

308. 

852. 

375. 

230. 

67. 

0 . 

-570. 

852. COAL 

282. 

10 

0.27 

0.27 

0.44 

13 

GTSOAR 

GT-HRSG- 1 0 

POWR 

0 . 

60. 

165. 

64. 

48. 

14. 

366. 

0 . 

530. RESIDUAL 

530. 

0 

0. 10 

0.09 

0.71 

13 

GTSOAR 

GT-HRSG- 1 0 

HEAT 

0 . 

351 . 

963. 

375. 

279. 

82. 

0 . 

-723. 

963. RESIDUAL 

240. 

0 

0.27 

0.29 

0.39 

14 

GTAC08 

GT-HRSG-08 

POWR 

0. 


177. 

91 . 

48. 

14, 

334, 

0 . 

51 1 .RESIDUAL 

511 . 

0 

0. 14 

0.09 

0.73 

14 

GTAC08 

GT-HRSG -08 

HEAT 

0 . 

328. 

727. 

375.. 

196. 

59. 

0 . 

-464. 

727. RESIDUAL 

263. 

0 

0.31 

0.27 

0.52 

15 

GTAC12 

GT-HRSG- 12 

POUR 

0 . 

78. 

157. 

73. 

48. 

14. 

35C. 

0 . 

51 2. RESIDUAL 

512. 

0 

0. 13 

0.09 

0.73 

15 

GTAC1 2 

GT-HRSG- 12 

HEAT 

0 . 

403. 

810. 

375. 

247. 

72. 

0 . 

-523. 

810. RESIDUAL 

187. 

0 

0.33 

0.31 

0.46 

16 

GTAC16 

GT-HRSG- 16 

POWR 

0 . 

75. 

148. 

62. 

48. 

14. 

368. 

0 . 

516. RESIDUAL 

516. 

0 

0.13 

0.09 

0.73 

16 

GTAC16 

GT-HRSG- 16 

HEAT 

0 . 

450. 

888. 

375. 

287. 

84. 

0 . 

-747. 

888. RESIDUAL 

141 . 

0 

0.34 

0.32 

0.42 

17 

GTWC16 

GT-HRSG- 16 

POWR 

0 . 

70. 

152. 

61 . 

48. 

14. 

369. 

0 . 

520. RESIDUAL 

520. 

10 

0.12 

0.09 

0.72 

17 

GTWC16 

GT-HRSG- 16 

HEAT 

0 . 

427. 

925. 

375. 

291 . 

85. 

0 . 

-761 . 

925. RES! DUAL 

164. 

0 

0.32 

0.32 

0.41 
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**FUEL ENERGY SAVED BY PROCESS AMD ECS** 
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DATE 06/06/79 GENERAL ELECTRIC COMPANY 

COGENERATION TECHNOLOGY ALTERNATIVES STUDY 

l&SE PEG ADV DESIGN ENGR REPORT 5.1 

**FUEL ENERGY SAVED BY PROCESS AND ECS** 


INDUSTRY 29111 MW 14.00 PROCESS MILLIONS BTU/HR 375.0 PROCESS TEMPCF) 470. PRODUCT SMALL-REFINE HOURS PER YEAR 8760. 



UTILITY FUEL 

COAL 

WASTE 

FUEL 

COGEN 

POWER TO HEAT RATIO 0.127 
WASTE FUEL EQV 

COGEN COGEN COGEN AUX 

BTU* 10**6= 0. HOT 

UTILIT TOTAL SITE 

WATER BTU* 10**6 
NET* FAIL 

= 0 
FESR 

POWER 

HEAT 





FUEL 

SAVED= 

FUEL 

PROCES 

PROCES 

MW 

PROCES 

FUEL 

FUEL FUEL 

TOTAL* 


FACTR 

FACTR 





USED 

NO -NET 

USED 

HEAT 

POWER 

ELECT 

BOILR 

USED 

SITE USED 

UTILIT 









1 0**6 

1 0**6 

10**6 

10**6 

10**6 


10**6 

10**6 

10**6 

10**6 









BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 


BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 





18 

CC1626 

GTST- 16/26 

POWR 

0 . 

68. 

130. 

42. 

48. 

14. 

392. 

0. 

522. RESI DUAL 

522. 

10 

0. 12 

0,09 

0.72 

13 

CC1626 

GTST- 16/26 

HEAT 

0 . 

612. 

1 168. 

375. 

428. 

126. 

0 . 

-1190. 

11 68. RESI DUAL 

-21 . 

0 

0.34 

0.37 

0.32 

19 

CC1622 

GTST -16/22 

POWR 

0. 

72. 

132. 

47. 

48. 

14. 

386. 

0 . 

51 9. RESI DUAL 

519. 

10 

0.12 

0,09 


19 

CC1622 

GTST- 16/22 

HEAT 

0 . 

577. 

1066. 

375. 

385. 

113. 

0 . 

-1053. 

1066. REST DUAL 

14. 

0 

0.35 

0.36 


20 

CC1222 

GTST- 12/22 

POWR 

O. 

72. 

132. 

47. 

43. 

14. 

386. 

0 . 

51 8. RESI DUAL 

518. 

0 

0.12 

0.09 

0.72 j 


20 

CC1222 

GTST- 1 2/22 

HEAT 

0 . 

578. 

1057. 

375. 

382. 

112. 

0 . 

-1044. 

1057. RESIDUAL 

12. 

O 

0.35 

0.36 

0.35 - 

21 

CC0822 

GTST-08/22 

POWR 

0 . 

78. 

142. 

60. 

48. 

14. 

371 . 

0 . 

51 3. RESI DUAL 

513. 

0 

0.13 

0.09 

I 

0*73 

21 

CC0822 

GTST- 08/22 

HEAT 

0. 

489. 

893. 

375. 

301 . 

88. 

0 . 

-791 . 

893. RESI DUAL 

102. 

0 

0.35 

0.34 

0.42 

22 

STIG15 

STIG-15-16 

POWR 

0 . 

26. 

125. 

2 . 

48. 

14. 

439. 

0 . 

565. RES I DUAL 

565. 

11 

0.04 

0.08 

0.66 1 

22 

STIG15 

STIG- 15-16 

HEAT 

0 . 

5940. 

28846. 

375. 

1 0990 . 

3221 . 

0 . 

-34196. 

28846. RESI DUAL 

-5350. 

1 

0. 17 

0.38 

0.01 j 


23 

STIG10 

STIG- 10-16 

POWR 

0 . 

37. 

133. 

18. 

43. 

14. 

420. 

0 . 

553. RESI DUAL 

553. 

1 1 

0,06 

0.09 

0.68 

* 

23 

STIG10 

STIG- 10-16 

HEAT 

0 . 

787. 

2830. 

375. 

1016. 

298. 

0 . 

-3027. 

2830. RESI DUAL 

-197. 

1 

0.22 

0.36 

0. 13 


24 

STIG1S 

STIG-1S-16 

POWR 

0 . 

42. 

143. 

30. 

48. 

14. 

406. 

0 . 

548. RESI DUAL 

548. 

1 1 

0.07 

0.09 

0.68 



24 

STIG1S 

ST1G-1S-16 

HEAT 

0 . 

526. 

1779. 

375, 

596. 

175. 

0 . 

-1714. 

1779. RES I DUAL 

65. 

1 

0.23 

0.34 

0.21 

25 

DEADV3 

DIESEL-ADV 

POWR 

0 . 

45. 

129. 

21 . 

48. 

14. 

417. 

0 . 

546. RESIDUAL 

546. 

1 

0.08 

0.09 

0.69 

25 

DEADV3 

DIESEL-ADV 

HEAT 

0 . 

812. 

2329. 

375. 

864. 

253. 

0 . 

-2551 . 

2329. RESI DUAL 

-222. 

1 

0.26 

0.37 

0.16 


26 DEADV2 DIESEL-ADV POWR 0. 59. 129. 33. 43. 14. 403. O. 531. RESIDUAL 531. 1 0.10 0.09 0.71 

26 DEADV2 DIESEL-ADV HEAT 0. 676, 1476. 375. 543. 161. 0. -1562. 1476. RESI DUAL -86. 1 0.31 0.37 0.25 


27 

DEADV1 

DIESEL-ADV 

POWR 

0. 

80. 

129. 

50. 

43. 

14. 

382. 

0. 

51 1 .RESIDUAL 

511 . 

1 

0. 14 

0.09 

0.73 

27 

DEADV1 

DIESEL-ADV 

HEAT 

0. 

594. 

959. 

375. 

356. 

104. 

0. 

-963. 

959. RESI DUAL 

-4. 

1 

0.38 

0.37 

0.39 

28 

DEHTPM 

ADV-DI ESEL 

POWR 

0. 

65. 

170. 

73. 

48. 

14. 

355. 

0. 

525. RESI DUAL 

525. 

0 

0.11 

0.09 

0.71 


28 

DEHTPM 

ADV-DI ESEL 

HEAT 

0 . 

336. 

872. 

375. 

246. 

72. 

0 . 

-618. 

872. RESI DUAL 

254. 

0 

0.28 

0.28 

0.43 

29 

DES0A3 

DIESEL-SOA 

POWR 

0 . 

37. 

132. 

17. 

48. 

14. 

421 . 

0 . 

554 . DtSTILLA 

554. 

1 

0.06 

0.09 

0.68 

29 

DES0A3 

DIESEL-SOA 

HEAT 

0 . 

820. 

2953. 

375. 

1066. 

312, 

0 . 

-3182. 

2953, DISTI LLA 

-229. 

1 

0.22 

0.36 

0.13 

29 

DES0A3 

DIESEL-SOA 

POWR 

0 . 

37. 

132. 

17. 

48. 

14. 

421 . 

0 . 

554. RES I DUAL 

554. 

1 

0.06 

0.09 

0.68 

29 

DES0A3 

DIESEL-SOA 

HEAT 

0 . 

820. 

2953. 

375. 

1066. 

312. 

O. 

-3182. 

2953. RES I DUAL 

-229. 

1 

0.22 

0.36 

0. 13 

• 


j 
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WAJE 06/06/79 
f I&SE PEO ADV DESIGN ENGF 


GENERAL ELECTRIC COMPANY 
COGENERATION TECHNOLOGY ALTERNATIVES STUDY 

REPORT 5. 1 

**FUEL ENERGY SAVED BY PROCESS AND ECS** 


PAGE 200 


INDUSTRY 29111 MW 14.00 PROCESS MILLIONS BTU/HR 375.0 PROCESS TEMPI F) 470. PRODUCT SMALL-REFINE HOURS PER YEAR 07C0. 


UTILITY FUEL COAL 


POWER TO HEAT RATIO 0.127 

WASTE FUEL EQV BTU*10**6= 


41 GTRW16 GT-85RE-16 POWR 
41 GTRW16 GT-35RE-16 HEAT 


42 GTR308 GT-60RE-G8 POWR 

42 GTR308 GT-6GRE-08 HEAT 

43 GTR312 GT-60RE-12 POWR 


43 GTR312 GT-60RE-12 HEAT 

44 GTR316 GT-60RE-16 POWR 
44 GTR316 GT-60RE-16 HEAT 


45 FCPADS FUEL- CL -PH POWR 
45 FCPADS FUEL-CL-PH HEAT 


46 FCMCDS FUEL-CL-MO POWR 
46 FCMCDS FUEL-CL-MO HEAT 


WASTE FUEL CODES COGEN COGEN COGEN 

FUEL SAVED* FUEL PROCES PROCES MW 

USED NO -NET USED HEAT POWER ELECT 

10**6 10**6 10**6 10**6 10**6 

BTU/H R BTU/HR BTU/HR BTU/HR BTU/HR 

59. 134. 37. 48. 14. 

598 . 1360. 375. 485. 142. 


0. HOT WATER BTU* 10**6= 

FAIL 


AUX UTILIT TOTAL SITE NET* 

PROCES FUEL FUEL FUEL TOTAL* 

BOILR USED SITE USED UTILIT 

10**6 10**6 10**6 10**6 

BTU/HR BTU/HR BTU/HF BTU/HR 


FESR POWER HEAT 
FACTR FACTR 


47. 154. 

400. 1316. 


398. O. 

0. -1368. 


389. 0. 

O. -1125. 


532. DISTI LLA 
1360.D!STtLLA 


544 .D1ST1LLA 
1 31 6. DISTI LLA 


49. 126. 

855. 2206. 


529. Dt STI LLA 


0. -1112. 1 1 80 . DI STI LLA 

388. 0. 529. DI ST I LLA 

1 169. Dl STI LLA 

416. 0. 542. DISTI LLA 

0. -2470. 2206. DISTI LLA 


409. 0. 525. DISTI LLA 

0. -1923. 1 609. DISTI LLA 


532. 

10 

0.10 

0.09 

0.71 

•a. 

0 

0.31 

0.36 

0.28 

544. 

10 

0.06 

0.09 

0.69 

190. 

0 

0.23 

0.31 

0.29 


10 

o. to 

0.09 

0.71 

68. 

O 

0.31 

0.34 

0.32 

529. 

10 

0. 10 

0.09 

0.71 

60. 

0 

0.30 

0.34 

0.32 

542. 

0 

0.06 

0.09 

0.69 

-264. 

0 

0.28 

0.38 

0.17 

525. 

O 

0.11 

0.09 

0.71 

-313. 

0 

0.36 

0.41 

0.23 
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!DATE 06/06/79 

ISSE PEG ADV DESIGN ENGR ' 


GENERAL ELECTRIC COMPANY 
COGENERATION TECHNOLOGY ALTERNATIVES STUDY 
REPORT 5. 1 


**FUEL ENERGY SAVED BY PROCESS AND ECS** 


PAGE 201 


INDUSTRY 29112 MW 52.00 PROCESS MILLIONS BTU/HR 1333.0 PROCESS TEMP IF) 


470. PRODUCT MEDIUM-REF IN HOURS PER YEAR 8760. 


POWER TO HEAT RATIO 0 133 

UTILITY FUEL COAL WASTE FUEL EQV BTU*10**6= 


0 

ONOCGN 

NO COG 

0 N 

1 

STM141 

STM-TURB- 1 

POWR 

1 

STM 141 

STM-TURB-1 

HEAT 

1 

STM141 

STM-TURB- 1 

POWR 

1 

STM141 

STM-TURB-1 

HEAT 

1 

STM141 

STM-TURB-1 

POWR 

1 

STM141 

STM-TURB-1 

HEAT 

2 

STM068 

STM-TURB -8 

POWR 

2 

STM0E8 

STM-TURB-8 

HEAT 

2 

STM088 

STM-TURB-6 

POWR 

2 

STM088 

STM-TURB-8 

HEAT 

2 

STM088 

STM-TURB-8 

POWR 

2 

STM088 

STM-TURB-8 

HEAT 

3 

PFBSTM 

PFB-STI1TB- 

POWR 

3 

PFBSTM 

PFB-STMTB- 

HEAT 

4 

T I STMT 

TI -STMTB-1 

POWR 

4 

T I STMT 

Tl -STMTB-1 

HEAT 

4 

T I STMT 

TI -STMTB-1 

POWR 

4 

T I STMT 

TI -STMTB-1 

HEAT 


WASTE FUEL COGEN COGEN COGEN COGEN AUX UTIL 


FUEL SAVEO= FUEL PROCES PROCES MW PROCES FUEL 
USED NO-NET USFO HEAT POWER ELECT BOILR USED 
1 0**6 10**6 10**6 10**6 10 **§ 10**6 10**1 
BTU/HR BTU/HR BTU/HR BTU/HR BTU/HR BTU/HR BTU/1 


346. 1559. 1148. 

401. 1811. 1333. 


AUX UTILIT TOTAL SITE 


PROCES FUEL FUEL FUEL 
BOILR USED SITE USED 
10**6 10**6 10**6 . 
BTU/HR BTU/HR BTU/HR 


HOT WATER BTU* 10**6= 
NET= FA1 L 


7STAL+ 

UTILIT 

10**6 

BTU/HR 


FESR POWER HEAT 


FACTR FACTR 


5 TIHRSG THERMIONIC 
5 TIHRSG THERMIONIC 

5 TIHRSG THERMIONIC 

5 TIHRSG THERMIONIC 

6 STIRL STIRLING-1 
6 STIRL STIRLING-1 



1777. COAL- FGD 
181 1 .COAL- FGD 


1 777 . COAL-AFB 
181 1 -COAL-AFB 


0 0.16 

0 0.18 


0.10 0,75 

0.11 0.74 



264. 

1728. 

1333. 

135. 

40. 

0. 

131 . 

1728. RESIDUAL 

1859. 

0 

0.12 

0.07 

0.72 

, -141. 

2264. 

1747. 

177. 

52. 

-487. 

0. 

2264 . COAL-FGD 

2264. 

0 

-0,07 

0.08 

0.59 

264. 

1728. 

1333. 

135. 

40. 

0. 

131 . 

1 728. COAL-FGD 

1859. 

0 

0.12 

0.07 

0.72 

. -141. 

2264. 

1747. 

177. 

52. 

-487. 

0. 

2264 . COAL-AFB 

2264. 

0 

-0.07 

0.08 

0.59 

264, 

1728. 

1333. 

135. 

40. 

0. 

131 . 

1728. COAL-AFB 

1859. 

0 

0. 12 

0.07 

0.72 

335, 

965. 

634. 

177. 

52. 

822. 

0. 

1 788 . COAL-PFB 

1788. 

0 

C. 16 

0. 10 

0.75 

704. 

2030. 

1333. 

373. 

109. 

0. 

-61 1 . 

2030. COAL-PFB 

1418. 

0 

C.26 

0.18 

0.66 

339. 

757. 

461 . 

177. 

52. 

1026. 

0. 

1783. RESIDUAL 

1783; 

0 

0.16 

0. 10 

1 

0.75 

982. 

2190. 

1333. 

513. 

150. 

0. 

-1049. 

21 90. RESIDUAL 

1 141 . 

0 

0.31 

0.23 

0.61 

339. 

757. 

461 . 

177. 

52. 

1026. 

0. 

1783. COAL 

1783. 

0 

0. 16 

0. 10 

0.75 

962. 

2190. 

1333. 

513. 

150. 

0. 

-1049. 

21 90. COAL 

1141. 

0 

0.31 

0.23 

0.61 

193, 

1261 . 

764. 

177. 

52. 

669. 

0. 

1930. RESIDUAL 

1930. 

0 

0.09 

0.09 

0.69 

. 336. 

2200 , 

1333. 

309. 

91 . 

0. 

-413. 

2200. RESIDUAL 

1787. 

0 

0. 13 

0. 14 

0,61 

193. 

1261 . 

764. 

177. 

52. 

669. 

0. 

I 930. COAL 

1930. 

0 

0.09 

0.09 

0.69 

336. 

2200 . 

1333. 

309. 

91 . 

0. 

-413. 

2200. COAL 

1787, 

0 

0. 13 

0. 14 

0.61 

233. 

790. 

398. 

177. 

52. 

1100 . 

0, 

1890.DISTILLA 

1890. 

0 

0. 1 1 

0.09 

0.71 

780. 

2644. 

1333. 

394 . 

174. 

0 , 

-1302, 

2644 . D I ST I LLA 

1343. 

0 

0.23 

0.22 

0.50 


vO 




<<£‘ 
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DATE 06/06/79 GENERAL ELECTRIC COMPANY PAGE 202 

COGENERATION TECHNOLOGY ALTERNATIVES STUDY 

I&SE PEO ADV DESIGN ENGR REPORT 5 . 1 

**FUEL ENERGY SAVED BY PROCESS AND ECS** 

INDUSTRY 29112 MW 52.00 PROCESS MILLIONS BTU/HR 1333.0 PROCESS TEMP IF) 470. PRODUCT MED I UM-REFl N HOURS PER YEAR 8760. 


POWER TO HEAT RATIO 0.133 

UTILITY FUEL COAL WASTE FUEL EQV BTU* 10**6= 0. HOT WATER BTU* 10**6= 0. 






WASTE 

FUEL 

COGEN 

COGEN 

COGEN 

COGEN 

AUX 

UTILIT 

TOTAL SITE 

NET* 

FAIL 

FESR 

POWER 

HEAT 





FUEL 

USED 

10**6 

BTU/HR 

SAVED* 
NO -NET 
10**6 
BTU/HR 

FUEL 

USED 

10**6 

BTU/HR 

PROCES 

HEAT 

10**6 

BTU/HR 

PROCES 

POWER 

10**6 

BTU/HR 

MW 

ELECT 

PROCES 

BOILR 

10**6 

BTU/HR 

FUEL 

USED 

10**6 

BTU/HR 

FUEL FUEL 

SITE USED 

10**6 
BTU/HR 

TOTAL* 

UTILIT 

10**6 

BTU/HR 



FACTR 

FACTR 

* 

6 

STIRL 

STIRLING-1 

POWR 

0. 

233. 

790. 

39e. 

177. 

52. 

1100. 

0. 

1890. RESIDUAL 

1890. 

0 

0.11 

0.09 

0.71 

6 

STIRL 

STIRLING-1 

HEAT 

0, 

780. 

2644. 

1333. 

594. 

174. 

0. 

-1302. 

2644. RES I DUAL 

1343. 

0 

0.23 

0.22 

0.50 

6 

STIRL 

STIRLING-1 

POWR 

0. 

233. 

790. 

398. 

177. 

52. 

1100. 

0. 

1890, COAL 

1890. 

0 

0. 1 1 

0.09 

0.71 

6 

STIRL 

STIRLING-1 

HEAT 

0. 

780. 

2644. 

1333. 

594. 

174. 

0. 

-1302. 

2644 . COAL 

1343. 

0 

0,23 

0.22 

0.50 

7 

HEGT85 

HELIUM-GT- 

POWR 

0. 

-36. 

553. 

-32. 

177. 

52. 

1606. 

0. 

21 59 , COAL-AFB 

2159. 

1 

-0.02 

0.08 

0,62 

7 

HEGT85 

HELIUM-GT- 

HEAT- 

■22797. 

1497. 

-22797. 

1333. 

-7318. 

-2145. 

0. 

23422. -22797. COAL- AFB 

626. 

1 1 

***** 

***** 

2 13 

8 

HEGT60 

HELIUM-GT- 

POWR 

0. 

10. 

685. 

120. 

177. 

52. 

1427. 

0. 

21 12. COAL-AFB 

2112. 

0 

0.00 

0.08 

063 | 

8 

HEGT60 

HELIUM-GT- 

HEAT 

0. 

115. 

7623. 

1333. 

1974. 

579. 

0. 

-5615. 

7623. COAL-AFB 

2008. 

0 

0.01 

0.26 

_0. 17 

9 

HEGTOO 

HELIUM-GT- 

POWR 

0. 

100. 

1008. 

470. 

177. 

52. 

1015. 

0. 

2023. COAL-AFB 

2023. 

0 

0.05 

0.09 

0.66 

9 

HEGTOO 

HELIUM-GT- 

HEAT 

0. 

283. 

2857. 

1333. 

503. 

147. 

0. 

-1017. 

2857. COAL-AFB 

1840. 

0 

0.09 

0.18 

0.47 

10 

FCMCCL 

FUEL-CL-MO 

POWR 

0. 

294. 

584. 

275. 

177. 

52. 

1245. 

0. 

1829. COAL 

1829. 

10 

0.14 

0.10 

0.73 

10 

FCMCCL 

FUEL-CL-MO 

HEAT 

0. 

1427. 

2632. 

1333. 

861 . 

252. 

0. 

-2136. 

2832. COAL 

696. 

0 

0.34 

0.30 

0.47 

1 1 

FCSTCL 

FUEL-CL-ST 

POWR 

0. 

305. 

483. 

199. 

177. 

52. 

1334. 

0. 

1817. COAL 

1817. 

10 

0. 14 

0. 10 

0.73 

1 1 

FCSTCL 

FUEL-CL-ST 

HEAT 

0. 

2048. 

3238. 

1333. 

1189. 

349. 

0. 

-3162. 

3238 . COAL 

75. 

0 

0.39 

0.37 

0.41 

12 

I GGTST 

INT-GAS-GT 

POWR 

0. 

237. 

662. 

293. 

177. 

52. 

1224. 

0. 

1886. COAL 

1886. 

10 

0.11 

0.09 

0.71 

12 

I GGTST 

INT-GAS-GT 

HEAT 

0. 

1078. 

3015. 

1333. 

808. 

237. 

0. 

-1970. 

301 5. COAL 

1045. 

0 

0.26 

0.27 

0.44 

13 

GTSOAR 

GT-HRSG- 1 0 

POWR 

0. 

223. 

612. 

238. 

177. 

52. 

1288. 

0. 

1900. RESIDUAL 

1900. 

0 

0.11 

0.09 

0.70 

13 

GTSOAR 

GT-HRSG- 1 0 

HEAT 

0. 

1247. 

3422. 

1333. 

992. 

291 . 

0. 

-2547. 

3422. RESIDUAL 

875. 

0 

0.27 

0.29 

0.39 

14 

GTAC08 

GT-HRSG-08 

POWR 

0. 

296. 

657. 

339. 

177. 

52. 

1169. 

0. 

1827. RES I DUAL 

1827. 

0 

0. 14 

0.10 

0.73 

14 

GTAC08 

GT-HRSG-08 

HEAT 

0. 

1165. 

2584. 

1333. 

698. 

204. 

0. 

-1626. 

2584. RES I DUAL 

958. 

0 

0.31 

0.27 

0.52 

15 

GTAC12 

GT-HRSG- 12 

POWR 

0. 

290. 

582. 

269. 

177. 

52. 

1251 . 

0 . 

1833. RES I DUAL 

1833. 

0 

0. 14 

0. 10 

0.73 

15 

GTAC12 

GT-HRSG- 12 

HEAT 

0. 

1433. 

2879. 

1333. 

878. 

257. 

0. 

-2169. 

2879. RESIDUAL 

689. 

0 

0.33 

0.31 

0.46 h 

16 

GTAC16 

GT-HRSG- 16 

POWR 

0. 

278. 

549. 

232. 

177. 

52. 

1295. 

0 . 

1845. RESIDUAL 

1845. 

0 

0. 13 

0. 10 

0.72 

16 

GTAC1 6 

GT-HRSG- 16 

HEAT 

0. 

1598. 

3158. 

1333. 

1020. 

299. 

0. 

-2633. 

3 158. RES I DUAL 

525. 

o 

0.34 

0.32 

0.42 

17 

GTWC16 

GT-HRSG- 16 

POWR 

0. 

260. 

563. 

228. 

177. 

52. 

1300. 

0 . 

1863. RESIDUAL 

1863. 

0 

0. 12 

0.10 

0.72 

17 

GTWC16 

GT-HRSG- 16 

HEAT 

0. 

1517. 

3287. 

1333. 

1036. 

304. 

0. 

-2682. 

3287. RESIDUAL 

606. 

0 

0.32 

0.32 

0.41 
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DATE 06/06/79 GENERAL ELECTRIC COMPANY PAGE 204 * 

COGENERATION TECHNOLOGY ALTERNATIVES STUDY if 

I6SE PEP ADV DESIGN ENGR REPORT 5.1 

**FUEL ENERGY SAVED BY PROCESS AND ECS** 


INDUSTRY 29112 MW 52.00 PROCESS MILLIONS BTU/HR 1333.0 PROCESS TEMP ( F) 470. PRODUCT MED I UM-REFI N HOURS PER YEAR 8760. 


POWER TO HEAT RATIO 0.133 

UTILITY FUEL COAL WASTE FUEL EQV BTU*10**6= 0. HOT WATER BTU*10**6= 0. 






WASTE 

FUEL 

COGEN 

COGEN 

COGEN 

COGEN 

AUX 

UTIL1T 

TOTAL SITE 

NET* 

FAIL 

FESR 

POWER 

HEAT 






FUEL 

SAVED* 

FUEL 

PROCES 

PROCES 

MW 

PROCES 

FUEL 

FUEL FUEL 

TOTAL+ 



FACTR 

FACTR 






USED 

NO -NET 

USED 

HEAT 

POWER 

ELECT 

BOILR 

USED 

SITE USED 

UTILIT 










1 0**6 

10**6 

10**6 

10**6 

10**6 


10**6 

10**6 

10**6 

10**6 










BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 


BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 






30 

0ES0A2 

OIESEL-SOA 

POWR 

0. 

190. 

491 . 

108. 

177. 

52. 

1441 . 

0. 

1933. D1STI LLA 

1933. 

1 

0.09 

0.09 

0.69 


30 

DESOA2 

DIESEL-SOA 

HEAT 

0. 

2345. 

6059. 

1333. 

2187. 

641 . 

0. 

-6281 . 

6059 . D I ST l LLA 

-222. 

1 

0.28 

0.36 

0.22 


30 

DES0A2 

OIESEL-SOA 

POWR 

0. 

190. 

491 . 

108. 

177. 

52. 

1441 . 

0. 

1933. RESIDUAL 

1933. 

1 

0.09 

0.09 

— 0 . 69 


30 

DESOA2 

DIESEL-SOA 

HEAT 

0. 

2345. 

6059. 

1333. 

2187. 

641 . 

0. 

-6281 . 

6059. RESIDUAL 

-222. 

1 

0.28 

0,36 

0.22 


31 

DES0A1 

DIESEL-SOA 

POWR 

0. 

295. 

491 . 

197. 

177. 

52. 

1336. 

0. 

1 828 . DISTl LLA 

1628. 

1 

C. 14 

0. 10 

0.73 


31 

DES0A1 

DIESEL-SOA 

HEAT 

0. 

1994. 

3324. 

1333. 

1200. 

352. 

0. 

-3196. 

3324. D! ST I LLA 

129. 

1 

0.37 

0.36 

0.40 

II 

31 

DES0A1 

DIESEL-SOA 

PCL 7 

0. 

295. 

491 . 

197. 

177. 

52. 

1336. 

0. 

1 828 . RES I DUAL 

1828. 

1 

0. 14 

0. 10 

0.73 

| 

31 

DESOA1 

DIESEL-SOA 

HEAT 

0. 

1994. 

3324. 

1333. 

1200. 

352. 

0. 

-3196. 

3324. RESIDUAL 

129. 

1 

0.37 

0.36 

0.40 

f 

32 

GTSOAD 

GT-HRSG-1 0 

POWR 

0. 

271 . 

608. 

276 . 

177. 

52. 

1244. 

0. 

1 S51 .DISTILLA 

1851 . 

0 

0. 13 

0. 10 

0.72 


32 

GTSOAD 

GT-HRSG- 1 0 

HEAT 

0. 

1311. 

2937. 

1333. 

853. 

251 . 

0. 

-2126. 

2937. DI ST I LLA 

81 1 . 

0 

0.31 

0.29 

0 . 45 


33 

GTRA08 

GT-85RE-08 

POWR 

0. 

224. 

497. 

142. 

177. 

52, 

1402. 

0. 

1899. DISTILLA 

1899. 

0 

0.1 1 

0.09 

0.70 


33 

GTRA08 

GT-85RE-08 

HEAT 

0. 

2109. 

4677. 

1333. 

1670. 

489. 

0. 

-4663. 

4677. DISTILLA 

14. 

0 

0.31 

0,36 

0.29 


34 

GTRA12 

GT-85RE-1 2 

POWR 

0. 

236. 

496. 

150. 

177. 

52. 

1391 . 

0. 

1887. DISTILLA 

1887. 

0 

0. 1 1 

0.09 

0.71 

— 

34 

GTRA12 

GT-G5RE- 1 2 

HEAT 

0. 

2090. 

4391 . 

1333. 

1572. 

461 . 

0. 

-4358. 

4391 .DISTILLA 

33. 

0 

0.32 

0.36 

0.30 


35 

GTRA16 

GT-85RE-16 

POWR 

0. 

241 . 

508. 

166. 

177. 

52. 

1373. 

0. 

1882. DISTILLA 

1882. 

0 

0. 1 1 

0.09 

0.71 


35 

GTRA16 

GT-65RE-16 

HEAT 

0. 

1939. 

4091 . 

1333. 

1423. 

418. 

0. 

-3907. 

4091 .DISTILLA 

184. 

0 

0.32 

0.35 

0. 33 



36 

GTR208 

GT-60RE-08 

POWR 

0. 

245. 

554. 

208. 

177. 

52. 

1323. 

0. 

1878. DISTl LLA 

1678. 

0 

0.12 

0.09 

0.71 


36 

GTR208 

GT-60RE-03 

HEAT 

0. 

1568, 

3552. 

1333. 

1137. 

333. 

0. 

-2998. 

3552. DISTILLA 

554. 

0 

0.31 

0.32 

0.38 


37 

GTR212 

GT-60RE- 1 2 

POWR 

0. 

245. 

538. 

194. 

177. 

52. 

1340. 

0. 

1878. DISTl LLA 

1878. 

0 

0.12 

0.09 

0.71 


37 

GTR212 

GT-60RE-12 

HEAT 

0. 

1684. 

3698. 

1333. 

1220. 

358. 

0. 

-3259. 

3698. DISTILLA 

439. 

0 

0.31 

0.33 

0.36 


38 

GTR216 

GT-60RE- 1 6 

POWR 

0. 

249. 

526. 

188. 

177. 

52. 

1347. 

0. 

• 1873. DISTILLA 

1673. 

0 

0.12 

0.09 

0.71 

- 

38 

GTR216 

GT-60RE-16 

HEAT 

0. 

1 7S6. 

3731 . 

1333. 

1257. 

369. 

0. 

-3375. 

3731 .DISTILLA 

356. 

0 

0.32 

0.34 

0.36 


39 

GTRW08 

GT-85RE-08 

POWR 

0. 

192. 

505. 

121 . 

177. 

52. 

1426. 

0. 

1931 .DISTILLA 

1931 . 

0 

0.09 

0.09 

0.69 


39 

GTRW08 

GT-85RE-0E 

HEAT 

0. 

2107. 

5559. 

1333. 

1951 . 

572. 

0. 

-5543. 

5559. DISTl LLA 

16. 

0 

0.27 

0.35 

0.24 


40 

GTRW1 2 

GT-35RE- I 2 

POWR 

0. 

212. 

487. 

123. 

177. 

52. 

1423. 

0. 

1911. DISTILLA 

1911 . 

0 

0.10 

0.09 

0.70 


40 

GTRW12 

GT-85RE- 1 2 

HEAT 

0. 

2293. 

5273. 

1333. 

1920. 

563. 

0. 

-5444. 

5273. DISTl LLA 

-171 . 

0 

0.30 

0.36 

0.25 



i 
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PAGE 205 


INDUSTRY 29112 MW 52.00 PROCESS MILLIONS BTU/HR 1333.0 PROCESS TEMPCF) 470. PRODUCT MED1UM-REF1N HOURS PER YEAR 8700, 


POWER TO HEAT RATIO 0.133 

UTILITY FUEL COAL WASTE FUEL EGV BTU*10**6= 0. HOT WATER BTU*10**6= O. 






WASTE 

FUEL 

COGEN 

COGEN 

COGEN 

COGEM 

AUX 

UTILIT 

TOTAL SITE 

NET* 

FAIL 

FESR 

POWER 

HEAT 





FUEL 

SAVED* 

FUEL 

PROCES 

PROCES 

MW 

PROCES 

FUEL 

FUEL FUEL 

TOTAL* 



FACTR 

FACTR 





USED 

NO -NET 

USED 

HEAT 

POWER 

ELECT 

BOILR 

USED 

SITE USED 

UTILIT 









1 0**6 

10**6 

10**6 

10**6 

10**6 


1 0**6 

1 0**6 

10**6 

10**6 




£ 





BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 


BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 




f 

41 

GTRW16 

GT-C5RE-16 

POWR 

0.' 

219. 

497. 

137. 

177. 

52. 

1407. 

0. 

1 904 . DISTI LLA 

1904. 

0 

0. 10 

0.09 

0.70 

41 

GTRW16 

GT-65RE-16 

HEAT 

0 . 

2127. 

4833. 

1 333. 

1725. 

506. 

0 . 

-4838. 

4833. DISTI LLA 

-4. 

0 

0.31 

0.56 

0.28 

42 

GTR3Q3 

GT-60RE-08 

POWR 

0 . 

174. 

572. 

1 63. 

177 

52. 

1376. 

0 . 

1949. DISTI LLA 

1949. 

0 

0.08 

’c.'ds - 

0.68 

42 

GTR308 

GT-G0KE-08 

HEAT 

0 . 

1422. 

4676. 

1333. 

1450. 

425. 

0 . 

-3976. 

4676. DISTI LLA 

701 . 

0 

0.23 

C. 31 

0.29 

43 

GTR312 

GT-60RE-12 

POWR 

0 . 

230. 

519. 

135, 

177. 

52. 

1374. 

0 . 

1 893 . D I ST I LLA 

1693. 

0 

O. 1 1 

C. 09 

0.70 

|]43 

GTR312 

GT-GORE-12 

HEAT 

0 . 

1357. 

4194. 

1333. 

1434. 

420. 

0 . 

-3928. 

4 1 94 . D I ST I LLA 

266. 

0 

0.31 

0.34 

0.32 . 

[f 

44 

GTR31 6 

GT-60RE-16 

POWR 

0 . 

229. 

523. 

163. 

177. 

52. 

1371 . 

0 . 

1894. DISTI LLA 

1894. 

0 

0 . 1 1 

0.09 

0.70 1 

44 

GTR316 

GT-60RE-16 

HEAT 

0 . 

1315. 

4157. 

1333. 

1409. 

413. 

0 . 

-3849. 

4 1 57 . D I ST I LLA 

308. 

0 

0.30 

0.34 

0.32 | 

45 

FCPADS 

FUEL-CL-PH 

POWR 

0 . 

181 . 

467. 

79. 

177. 

52, 

1475. 

0 . 

1942. DI STI LLA 

1942. 

0 

0,09 

0.09 

0.69 

45 

FCPADS 

FUEL-CL-PH 

HEAT 

0 , 

3038. 

7841 . 

V 333. 

2980. 

873. 

0 . 

-8757. 

7341 .DISTILLA 

-916. 

0 

0.28 

0.38 

0.17 

46 

FCMCDS 

FUEL-CL-MO 

POWR 

0 . 

242. 

431 . 

100. 

177, 

52. 

1450. 

0 . 

1381 .DISTILLA 

1881 . 

0 

0 . 1 1 

0.09 

0.71 

46 

FCMCDS 

FUEL.-CL-M0 

HEAT 

0 . 

3213. 

5721. 

1333. 

2357. 

69 1 . 

0 . 

-681 1 . 

5721 .DISTILLA 

-1090. 

0 

0.36 

0.41 

0.23 


r 

> 


* »■ 


r 
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PAGE 207 


at* FUEL ENERGY SAVED BY PROCESS AMD ECS** 

INDUSTRY 29113 MW 126.00 PROCESS MILLIONS BTU/HR 3042.0 PROCESS TEMP ( F ) 470. PRODUCT LARGE -REF I N3 HOURS PER YEAR 0760. 



UTILITY FUEL 

COAL 

WASTE 

FUEL 

CCiGEN 

POWER TO HEAT RATIO 0.141 

WASTE FUEL EGV BTU* 10**6= 0. HOT 

COGEM COGEN COGEN AUX UTILIT TOTAL SITE 

WATER BTU* 10**6 
NET= FAIL 

= c 

FESR 

POWER 

HEAT 





FUEL 

SAVED* 

FUEL 

PROCES 

PROCES 

MW 

PROCES 

FUEL 

FUEL FUEL 

TOTAL* 



FACTR 

FACTR 1 





USED 

NO -NET 

USED 

HEAT 

POWER 

ELECT 

BO I LR 

USED 

SITE USED 

UTILIT 




I 





1 0**6 

1 0**6 

10**6 

10**6 

10**6 


1 0**6 

10**6 

10**6 

10**6 




c 





BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 


BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 





6 

STIRL 

STIRLING -1 

POWR 

0. 

564. 

1914. 

985. 

430. 

126. 

2444. 

0. 

4358. RESIDUAL 

4356. 

0 

0.11 

0. 10 

0.70 

6 

STIRL 

STIRLING-1 

HEAT 

0. 

1780. 

6035. 

3042. 

1355. 

397. 

0 . 

-2892. 

6035. RESIDUAL 

3143. 

0 

0.23 

0.22 

0.50 

6 

STIRL 

STIRLING-1 

POWR 

0 . 

564. 

1914. 

965. 

430. 

126. 

2444. 

0 . 

4358. COAL 

4358. 

0 

0.11 

0. 10 

0.70 

6 

STIRL 

STIRLING-1 

HEAT 

0 . 

1780. 

6035. 

3042. 

1355. 

397. 

0. 

-2892. 

6035. COAL 

3143. 

0 

0.23 

0.22 

0.50 

7 

HEGT85 

HELIUM-GT- 

POWR 

0. 

-88. 

1339. 

-78. 

430. 

126. 

3671 . 

0. 

501 0. COAL-AFB 

5010. 

1 

-0.02 

0.09 

0.61 

7 

HEGT65 

HELIUM -ST- 

HEAT- 

-52024. 

3416. 

-52024 , 

3042. - 

16700. 

-4894. 

0 . 

53530. 

-52024 . COAL-AFB 

1506. 

1 1 

-9.87 

***** 

2.02 

8 

HEGT60 

HELIUM-GT- 

POWR 

0 . 

25. 

1660. 

290. 

430. 

126. 

3237. 

0. 

4897. COAL-AFB 

4897. 

0 

0.0' 

0.09 

0.62 

8 

HEGT60 

HELIUM-GT- 

HEAT 

0 . 

263. 

17396. 

3042. 

4506. 

1321 . 

0. -12737. 

17396. COAL-AFB 

4660. 

c 

0.01 

0.26 

0. 17 

9 

HEGTOO 

HELIUM-GT- 

POWR 

0 . 

242. 

2443. 

1140. 

430. 

126. 

2238. 

0. 

4681 . COAL-AFB 

4681 . 

0 

0.05 

0.09 

0.65 

9 

HEGTOO 

HELIUM-GT- 

HEAT 

O. 

645. 

6520. 

3042. 

1148. 

336. 

0 . 

-2243 

6520. COAL-AFB 

4278. 

0 

0.09 

0.18 

0.47 

10 

FCMCCL 

FUEL-CL-MO 

POWR 

0 . 

712. 

1414. 

666. 

430. 

126. 

2796. 

0. 

4210. COAL 

4210. 

0 

0. 14 

0, 10 

0.72 

10 

FCMCCL 

FUEL-CL-MO 

HEAT 

0 . 

3256. 

6462. 

3042. 

1964. 

576. 

0. 

-4796. 

6462. COAL 

1667. 

0 

0.34 

0.30 

0.47 

11 

FCSTCL 

FUEL-CL-ST 

POWR 

0 . 

741 . 

1160. 

474. 

430. 

126. 

3021 . 

0. 

4181 .COAL 

4181 . 

0 

0.15 

0.10 

0.73 

1 1 

FCSTCL 

FUEL-CL-ST 

HEAT 

0 . 

4754. 

7445. 

3042. 

2759. 

809. 

0 . 

-7277. 

7445 . COAL 

168. 

0 

0.39 

0.37 

0.41 

X 

12 

IGGTST 

INT-GAS-GT 

POWR 

0 . 

577. 

1584. 

695. 

430. 

126. 

2761 . 

0. 

4346. COAL 

4346. 

0 

0.12 

0. 10 

0.70 

12 

IGGTST 

I NT-GAS-GT 

HEAT 

0. 

2525. 

6936. 

3042. 

1882. 

552. 

0 . 

-4539. 

6936. COAL 

2397. 

0 

0.27 

0.27 

0.44 

13 

GTSOAR 

GT-HRSG- 1 0 

POWR 

0 . 

540. 

1482. 

577. 

430. 

126. 

2899. 

0. 

4382. RESIDUAL 

4382. 

0 

0.11 

0. 10 

0.69 

13 

GTSOAR 

GT-HRSG-10 

HEAT 

0. 

2847. 

7809. 

3042. 

2265. 

664. 

0. 

-5734. 

7809. RESIDUAL 

2076. 

0 

0.27 

0.29 

0.39 

14 

GTAC08 

GT-HRSG -08 

POWR 

0. 

718. 

1592. 

821 . 

430. 

126. 

2612. 

0. 

4205. RESIDUAL 

4205. 

0 

0. 15 

0.10 

0.72 1 

14 

GTAC08 

GT-HRSG-08 

HEAT 

0. 

2058. 

5896. 

3042. 

1592. 

467. 

0. 

-3631 . 

5896. RES I DUAL 

2265. 

0 

0.31 

0.27 

0.52 1 

15 

GTAC12 

GT-HRSG- 12 

POWR 

0. 

702. 

1410. 

653. 

430. 

126. 

281 1 . 

0. 

4221 .RESIDUAL 

4221 . 

0 

0. 14 

0. 10 

0.72 | 

15 

GTAC12 

GT-HRSG- 12 

HEAT 


3271 . 

6570. 

3042. 

2004. 

567. 

0. 

-4918. 

6570. RES! DUAL 

1651 . 

0 

0.33 

0.31 

0.46 | 

16 

GTAC16 

GT-HRSG- 16 

POWR 

0. 

673. 

1331 . 

562. 

430. 

126. 

2918. 

0. 

4249. RESIDUAL 

4249. 

0 

0. 14 

0.10 

0.72 | 

16 

GTAC16 

GT-HRSG- 16 

HEAT 

0 . 

3646. 

7207. 

3042. 

2328. 

682. 

0 . 

-5931 . 

7207. RESIDUAL 

1276. 

0 

0.34 

0.32 

0.42 1 

17 

GTWC16 

GT-HRSG- 16 

POWR 

0 . 

630. 

1365. 

553. 

430. 

126. 

2928. 

0. 

4293. RESIDUAL 

^703. 

0 

0. 13 

0. 10 

0.71 

17 

GTWC-1 6 

GT-HRSG- 16 

HEAT 


3462. 

7502 . 

3042. 

2363. 

693. 

0 . 

-6042. 

7502. RESIDUAL 

1461 . 

0 

0,32 

0.32 

0.41 











HONEYWELL PAGE PRINT IMG SYSTEM- PMSB- .Q2 


DATE 06/06/79 GENERAL ELECTRIC COMPANY PAGE 208 

COGENERATION TECHNOLOGY ALTERNATIVES STUDY 

l&SE PEP AOV DESIGN ENGR REPORT 5 ■ 1 

**FUEL ENERGY SAVED BY PROCESS AND ECS** 

INDUSTRY 29113 MW 126.00 PROCESS MILLIONS BTU/HR 3042.0 PROCESS TEMP(E) 470. PRODUCT LARGE-REFINE HOURS PER YEAR 8760. 


POWER TO HEAT RATIO 0.141 

UTILITY FUEL COAL WASTE FUEL EQV BTU*10**6= 0. HOT WATER BTU*10**6= 0. 






WASTE 

FUEL 

COGEN 

COGEN 

COGEN 

COGEN 

AUX 

UTILIT 

TOTAL SITE 

NET* 

FAIL 

FESR 

POWER HEAT 





FUEL 

USED 

10**6 

BTU/HR 

SAVED= 
NO -NET 
1 0**6 
BTU/HR 

FUEL 

USED 

10**6 

BTU/HR 

PROCES 

HEAT 

10**6 

BTU/HR 

PROCES 

POWER 

10**6 

BTU/HR 

MW 

ELECT 

PROCES 
BOILR 
1 0**6 
BTU/HR 

FUEL 

USED 

10**6 

BTU/HR 

FUEL FUEL 

SITE USED 

10**6 
BTU/HR 

TOTAL* 

UTILIT 

10**6 

BTU/HR 



FACTR 

FACTR 

18 

C'CI 626 

GTST- 1 6/26 

POWR 

0 . 

614. 

1169. 

374. 

430. 

126. 

3139. 

0. 

4308. RESIDUAL 

4308. 

0 

0.12 

0.10 

0.71 

18 

CC1626 

GTST- 16/26 

HEAT 

0 . 

4995. 

9508. 

3042. 

3496. 

1025. 

0 . 

-9581 . 

9508. RESIDUAL 

-73. 

0 

0.34 

0.37 

0.32 

19 

CC1622 

GTST- 16/22 

POWR 

0 . 

645. 

1189. 

417. 

430. 

126. 

3089. 

6. 

4277. RESIDUAL 

4277. 

0 

0. 13 

0. 10 

0.71 

19 

CC1622 

GTST- 1 6/22 

HEAT 

0 . 

4710. 

8677. 

3042. 

3139. 

920. 

0 . 

-8465. 

8677. RESIDUAL 

212. 

0 

0.35 

0.36 

0.35 

20 

CC1222 

GTST-1 2/22 

POWR 

0 . 

651 . 

1186. 

419. 

430. 

126. 

3085. 

0. 

4271 .RESIDUAL 

4271 . 

0 

0.13 

0. 10 

0.71 

20 

CC1222 

GTST- 12/22 

HEAT 

0 . 

4724. 

8599. 

3042. 

31 13. 

914. 

0. 

-8401 . 

8599. RESIDUAL 

198. 

0 

0.35 

0.36 

0.35 * 

21 

CC0822 

GTST-08/22 

POWR 

0 . 

699. 

1271 . 

532. 

430. 

126. 

2953. 

0. 

4224. RESIDUAL 

4224. 

0 

0. 14 

0. 10 

0.72 

21 

CC0822 

GTST -08/ 22 

HEAT 

0 . 

3996. 

7267. 

3042. 

2459. 

721 . 

0. 

-6340. 

7267. RESIDUAL 

926. 

0 

0.35 

0.34 

0.42 « 

22 

3TIG15 

STI G- 15-16 

POWR 

0 . 

232. 

1 128. 

15. 

430. 

126. 

3562. 

0 . 

4690. RESIDUAL 

4690. 

1 

0.05 

0.09 

0.65 

22 

STIG15 

STIG-15-16 

HEAT 

0 . 

48165. 

234000. 

3042. 

891 54 . 

26130. 

0 . 

*******234000. RESIDUAL 

-43263. 

1 

0. 17 

0.38 

0.01 

23 

STIG10 

STI G- 1 0- 1 6 

POWR 

0 . 

333. 

1197. 

159. 

430. 

126. 

3392. 

0. 

4589. RES! DUAL 

4589. 

1 

0.07 

0.09 

0.66 

23 

STIG10 

STI G- 1 0- 1 6 

HEAT 

0 . 

6384. 

22958. 

3042. 

8244. 

2416. 

0 . 

-24420. 

22958. RESIDUAL 

-1462. 

1 

0.22 

0.36 

0. 13 

24 

ST1G1S 

STIG-1S-16 

POWR 

0 . 

379. 

1283. 

270. 

430. 

126. 

3261 . 

0. 

4543. RESIDUAL 

4543. 

1 

0,08 

0.09 

0.67 

24 

STIG1S 

STIG-1 S- 1 6 

HEAT 

0 . 

4264. 

14431 . 

3042. 

4837. 

1418. 

0 . 

- 1 3773 . 

14431 .RESIDUAL 

658. 


0.23 

0.34 

0.21 

25 

DEADV3 

DIESEL-ADV 

POUR 

0 . 

404. 

1159. 

187. 

430. 

126. 

3359. 

0. 

451 8. RES I DUAL 

4518. 

1 

0.08 

0. 10 

0.67 

25 

DEADV3 

D1E3EL-ADV 

HEAT 

0 . 

6590. 

18896. 

3042. 

7010. 

2055. 

0. 

-20564. 

18896. RESIDUAL 

-1668. 

1 

0.26 

0.37 

0.16 

26 

DEADV2 

DIESEL-ADV 

POWR 

0 . 

531 . 

1 153. 

294. 

430. 

126. 

3233. 

0. 

4391 .RESIDUAL 

4391 . 

1 

0.11 

0.10 

0.69 j 

26 

DEADV2 

DIESEL-ADV 

HEAT 

0. 

5488. 

11976. 

3042. 

4443. 

1302. 

0 . 

-12542. 

1 1976. RES I DUAL 

-565. 

1 

0.31 

0.37 

0 25 | 

27 

DEADV1 

DIESEL-ADV 

POWR 

0 . 

718. 

1159. 

453. 

430. 

126. 

3046. 

0. 

4 205. RES I DUAL 

42C5. 

1 

0. 15 

0.10 

0.72 

27 

DEADV1 

DIESEL-ADV 

HEAT 

0 . 

4819. 

7780. 

3042. 

2886. 

846. 

0 . 

-7677. 

7780. RESIDUAL 

104. 

1 

0.30 

0.37 

0,39 

28 

DEHTPM 

ADV-DI ESEL 

POWR 

0 . 

589. 

1527. 

657. 

430. 

126. 

2806. 

0. 

4334 . RES1 DUAL 

4334. 

0 

0. 12 

0. 10 

0.70 

28 

DEIITPM 

AOV- DIESEL 

HEAT 

0 . 

2727. 

7075. 

3042. 

1992. 

584. 

C. 

-4880. 

7075. RESIDUAL 

2195. 

0 

0.28 

0.28 

0.43 

29 

DES0A3 

DIESEL-SOA 

POWR 

0 . 

331 . 

1191. 

151 . 

430. 

126. 

3401 . 

0. 

4592.DISTILLA 

4592. 

1 

0.07 

0.09 

0,66 : 

29 

DES0A3 

DIESEL-SOA 

HEAT 

0 . 

6648. 

23955. 

3042. 

8648. 

2534. 

0 . 

-23680. 

23955. DISTILLA 

-1726, 

1 

0.22 

0.36 

0. 13 » 

29 

DESOA3 

DIESEL-SOA 

POWR 

0 . 

331 . 

1 191 . 

151 . 

430. 

126. 

3401 . 

0 . 

4592. RESIDUAL 

4592. 

1 

0.07 

0.09 

0.66 

29 

DES0A3 

DIESEL-SOA 

HEAT 

0 . 

6648. 

23955. 

3042. 

8648. 

2534. 

0 . 

-25680. 

23955. RESIDUAL 

-1726. 

1 

0.22 

0.36 

0.13 


' 4s. , 



DATE 06/06/79 
ISSE PEO ADV DESIGN ENGR 

GENERAL ELECTRIC COMPANY 
COGENERATION TECHNOLOGY ALTERNATIVES STUDY 
REPORT 5. 1 

PAGE 209 


**FUEL ENERGY SAVED BY PROCESS AMD ECS** 

INDUSTRY 29113 MW 126.00 PROCESS MILLIONS BTU/HR 3042.0 PROCESS TEMP(F) 470. PRODUCT LARGE-REFINE HOURS PER YEAR 0760. 

POWER TO HEAT RATIO 0.141 : 

UTILITY FUEL COAL WASTE FUEL EOV BTU*10**6= O. HOT WATER BTU*10**6= O. 






WASTE 

FUEL 

COGEN 

COGEN 

COGEN 

COGEN 

AUX 

UTILIT 

TOTAL SITE 

NET* 

FAIL 

FESR 

POWER 

HEAT 





FUEL 
USED 
1 0**6 
BTU/HR 

SAVED = FUEL 
NO -NET USED 
10** 6 10**6 
BTU/HR BTU/HR 

PRCfCES 

HEAT' 

1 0**6 
BTU/HR 

PROCES 
POWER 
1 0**6 
BTU/HR 

MW 

ELECT 

PROCES 
BO I LR 
10**6 
BTU/HR 

FUEL 

USED 

10**6 

BTU/HR 

FUEL FUEL 

SITE USED 
10**6 
BTU/HR 

TOTAL+ 

UTILIT 

10**6 

BTU/HR 



FACTR 

FACTR 

1 

30 

DES0A2 

Dt ESEL-SOA 

POWR 

0. 

461 . 

1191. 

262 

430. 

126. 

3271 . 

0. 

4461 .DISTILLA 

4461 . 

1 

0.09 

0. 10 

0.60 

30 

DESOA2 

DIESEL-SOA 

HEAT 

0. 

5350. 

13827. 

3042. 

4992. 

1463. 

0.- 

14255. 

13827. DIST1LLA 

-428. 

1 

0.28 

0.36 

0.22 

30 

DESOA2 

01 ESEL-SOA 

POWR 

0. 

461 . 

1191. 

262. 

430. 

126. 

3271 . 

0. 

4461 .RESIDUAL 

4461 . 

1 

0.09 

0. 10 


30 

DES0A2 

DIESEL-SOA 

HEAT 

0. 

5350. 

13827. 

3042. 

4992. 

1463. 

0. - 

14255. 


-428. 

1 

0.20 

0.36 


31 

DESOA1 

DIESEL-SOA 

POWR 

0. 

714. 

1191. 

478. 

430. 

126. 

3017. 

0. 

4208. DISTILLA 

4208. 

1 

0. 15 

0.10 

■ 

31 

DESOA1 

DIESEL-SOA 

HEAT 

0. 

4551 . 

7506. 

3042. 

2739. 

803. 

0. 

-7215. 

7586. DISTILLA 

372. 

1 

0.37 

0.36 

0.40 j 

31 

DES0A1 

DIESEL-SOA 

POWR 

0. 

714. 

1191. 

478. 

430. 

126. 

3017. 

0. 

4208. RESIDUAL 

4208. 

1 

0. 15 

0. 10 

0.72 P 

31 

DES0A1 

DIESEL-SOA 

HEAT 

0. 

4551 . 

7586, 

3042. 

2739. 

803. 

0. 

-7215. 

7586. RESIDUAL 

372. 

1 

0.37 

0.36 

0.40 

32 

GTSOAD 

GT-HRSG- 1 0 

POWR 

0. 

657. 

1472. 

668. 

430. 

126. 

2793. 

0. 

4265. DISTILLA 

4265. 

0 

0.13 

0. 10 

0.71 

32 

GTSOAD 

GT-HE'G- 1 0 

HEAT 

0. 

2992. 

6703. 

3042. 

1957. 

574. 

0. 

-4773. 

6703. DISTILLA 

1930. 

0 

0.31 

0.29 

0.45 

33 

GTRA06 

GT-65RE-08 

POWR 

0, 

543. 

1204. 

343. 

430. 

126. 

3175. 

0. 

4379. DISTILLA 

4379. 

0 

0.11 

0. 10 

0.69 

33 

GTRA08 

GT-8E-RE-08 

HEAT 

0. 

4813. 

10673. 

3042. 

3810. 

1117. 

0. - 

1 0564 . 

10673. DISTILLA 

109. 

0 

0.31 

0.36 

0.29 

34 

GTRA12 

GT-35RE-12 

POWR 

0. 

571 . 

1201 . 

365. 

430. 

126. 

3150. 

0. 

4351 .DISTILLA 

4351 . 

0 

0. 12 

0. 10 

0.70 

34 

GTRA12 

GT-3SRE-12 

HEAT 

0. 

4769. 

10021 . 

3042. 

3587. 

1051 . 

0. 

-9867. 

10021 .DISTILLA 

154. 

0 

0.32 

0.36 

0.30 

35 

GTRA16 

GT-85RE-1 6 

POWR 

0. 

584. 

1232. 

401 . 

430. 

126. 

3107. 

0. 

4338. DISTILLA 

4338. 

0 

0.12 

0.10 

0,70 

35 

GTRA16 

GT-C5RE-1G 

HEAT 

0. 

4425. 

9335. 

3042. 

3253. 

955. 

0. 

-8838. 

9335. DISTILLA 

497. 

0 

0.32 

0.35 

0.33 * 

V 

D 

L 36 

GTR208 

GT-60RE-08 

POWR 

0. 

593. 

1343. 

504. 

430. 

126. 

2986. 

0. 

4329. DISTILLA 

4329. 

0 

0. 12 

0.10 

0.70 

: 36 
l 

GTR208 

GT-60RE-08 

HEAT 

0 . 

3579. 

6106. 

3042. 

2594. 

760. 

0. 

-6783. 

81 06. DISTILLA 

1343. 

0 

0.31 

0.32 

0.38 

i 37 

GTR212 

GT-60RE-12 

POWR 

0. 

593. 

1303. 

470. 

430, 

126. 

3026. 

0. 

4329. DISTILLA 

4329. 

0 

0.12 

0.10 

0.70 

l 37 

GTR212 

GT-60RE-12 

HEAT 

0. 

3343. 

8440. 

3042. 

2785. 

816. 

0, 

-7360. 

8440. DISTILLA 

1080. 

0 

0.31 

0.33 

0.36 

n 

S 36 

GTR216 

GT-60RE-1G 

POWR 

0. 

604. 

1276. 

456. 

430. 

126. 

3043. 

0. 

431 8. DISTILLA 

4318. 

0 

0.12 

0. 10 

0.70 

3 38 
z 

GTR216 

GT-60RE-16 

HEAT 

0. 

4031 . 

8515. 

3042. 

2870. 

841 . 

0. 

-7624. 

8515. DISTILLA 

891 . 

0 

0.32 

0.34 

0.36 

l 39 

GTRW08 

GT-65RE-08 

POWR 

0. 

464. 

1225. 

294. 

430, 

126. 

3233. 

0. 

4458. DISTILLA 

4458. 

0 

0.09 

0.10 

0.66 

E 39 

GTRW08 

GT-G5RE-08 

HEAT 

0 . 

4308. 

1 2687 . 

3042. 

4453. 

1305. 

0 . - 

12572. 

12687. DISTILLA 

1 14. 

0 

0.27 

0.35 

0.24 


GTRW12 

GT-85RE- 1 2 

POWR 

0 . 

514. 

1181. 

299. 

430. 

126> 

3228. 

0 . 

4409. DISTILLA 

4409. 

0 

0. 10 

0.10 

0.69 

i 40 

GTRW12 

GT-65RE-12 

HEAT 

0 . 

5234. 

1 2034 . 

3042. 

4381 . 

1284. 

0 . - 

12346. 

12034. DISTILLA 

-311 . 

0 

0.30 

0.36 

0.25 


t. 











HONEYWELL PACE PRINTING SYSTEM- Pllgg-02 


r 


DATE 06/06/79 GENERAL ELECTRIC COMPANY PAGE 210 

COGENERATION TECHNOLOGY ALTERNATIVES STUDY 

I&SE PEO ADV DESIGN ENGR REPORT 5. 1 _____ 

**FUEL ENERGY SAVED BY PROCESS AND ECS** 

INDUSTRY 29113 MW 126.00 PROCESS MILLIONS BTU/HR 3042.0 PROCESS TEMPCF) 470. PRODUCT LARGE-REFINE HOURS PER YEAR 8760. 


POWER TO HEAT RATIO 0.141 

UTILITY FUEL COAL WASTE FUEL EQV BTU*10**6= 0. HOT WATER BTU*10**6= 0. 






WASTE 

FUEL 

COGEN 

COGEN 

COGEN 

COGEN 

AUX 

UTILIT TOTAL SITE 

NET* 

FAIL 

FESR 

POWER 

HEAT 





FUEL 

SAVED* 

FUEL 

PROCES 

PROCES 

MW 

PROCES 

FUEL FUEL FUEL 

TOTAL+ 



FACTR 

FACTR 





USED 

NO -NET 

USED 

HEAT 

POWER 

ELECT 

BOILR 

USED SITE USED 

UTILIT 

* 








1 0**6 

10**6 

10**6 

1 0**6 

1 0**6 


1 0**6 

10**6 10**6 

10**6 









BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 


BTU/HR 

BTU/HR BTU/HR 

BTU/HR, 





41 

GTRW16 

0T-85RE-16 

POWR 

0. 

530. 

1204. 

332. 

430. 

126. 

3188. 

0. 4392. DISTI LLA 

4392. 

0 

0. 1 1 

0. 10 

0.69 

41 

GTRW1 6 

GT-85R£'-i© 

HEAT 

0 . 

4854. 

11030. 

3042. 

3938. 

1154. 

0 . 

-10962. 1 1030. DISTI LLA 

68. 

0 

0.31 

0.36 

0.28 

42 

GTR308 

GT-60RE-08 

POWR 

0 . 

422. 

1387. 

395. 

430. 

126. 

3114. 

0. 4501 .DISTILLA 

4501 . 

0 

0.09 

0.10 

0.68 

42 

GTR30S 

GT-60RE-08 

HEAT 

0 . 

3245. 

10671 . 

3042. 

3308. 

970. 

0. 

-8994. 10671 .DISTILLA 

1677. 

0 

0.23 

0.31 

0.29 

43 

GTR312 

GT-60RE-12 

POWR 

0. 

556. 

1257. 

400. 

430. 

126. 

3109. 

0. 4366. DISTILLA 

4366. 

0 

0. 1 1 

0. 10 

0.70 

43 

GTR312 

GT-60RE- 1 2 

HEAT 

0 . 

4237. 

9571 . 

3042. 

3273. 

959. 

0. 

-8805. 9571 .DISTILLA 

685. 

0 

0.31 

0.34 

0.32 a 

44 

GTR316 

GT-60RE-16 

POWR 

0. 

554. 

1268. 

407. 

430. 

126. 

3100. 

0. 4369, DISTILLA 

4369. 

0 

0.11 

0.10 

0.70 1 

44 

GTR316 

GT-GORE-16 

HEAT 

0 . 

4142. 

9486. 

3042. 

3216. 

942. 

0 . 

-8705. 9486. DISTILLA 

780. 

0 

0.30 

0.34 

0.32 * 

45 

FCPADS 

FUEL-CL-PH 

POWR 

0. 

438. 

1131. 

192. 

430. 

126. 

3353. 

0. 4484. DISTILLA 

4484. 

0 

0.09 

0. 10 

0.68 * 

45 

FCPADS 

FUEL-CL-PH 

HEAT 

0. 

6934. 

1 7894 . 

3042. 

6800. 

1993. 

0 . 

-19906. 17394. DISTI LLA 

-2012. 

0 

0.28 

0.38 

0.17 

46 

FCMCDS 

FUEL-CL-MO 

POWR 

0.. 

586, 

1043. 

243. 

430. 

126. 

3293. 

0. 4336. DISTI LLA 

4336. 

0 

0. 12 

0. 10 

0.70 

46 

FCMCDS 

FUEL-CL-MO 

HEAT 

0 . 

7332. 

13056. 

3042. 

5379. 

1576. 

O. 

-15466. 13056. DISTILLA 

-2410. 

0 

0.36 

0.41 

0.23 




viv - j 



HONEYWELL PAffg PRINTING SYSTEM- Pi IhB—02 


* • 


A 


DATE 06/06/79 GENERAL ELECTRIC COMPANY PAGE 211 

COGENERATION TECHNOLOGY ALTERNATIVES STUDY 

I gSE PEG ADV DESIGN FMGR ; REPORT 5. 1 _ 

**FUEL ENERGY SAVED BY PROCESS AND ECS** 


INDUSTRY 32111 MW 5.60 PROCESS MILLIONS BTU/HR 0. PROCESS TEMP(F) 0. PRODUCT FLAT-GLASS HOURS PER YEAR 7500. 









POWER TO HEAT RATIO ***** 









UTILITY" FUEL 

COAL 





WASTE 

FUEL EQV BTU* 10**6= 0. HOT 

WATER BTU* 10* *6 

= 0 

• 






WASTE 

FUEL 

COGEN 

CwsEN 

COGEN 

COGEN 

AUX 

UTILIT 

TOTAL SITE 

NET* 

FAIL 

FESR 

POWER 

HEAT 





FUEL 

SAVED= 

FUEL 

PROCES 

PROCES 

MW 


PROCES 

FUEL 

FUEL FUEL 

TOTAL+ 



FACTR 

FAuTR 





USED 

NO -NET 

USED 

HEAT 

POWER 

ELECT 

BO I LR 

USED 

SITE USED 

UTILIT 









10**6 

10**6 

10**6 

10**6 

10**6 



10**6 

10**6 

10**6 

10**6 









BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 



BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 





0 

ONOCGN 

NO COG 

(J N 

0. 

0. 

0. 

0. 

0 . 


0. 

0. 

60. 

O.DISTILLA 

60. 

0 

0. 

0.52 

0. * 

1 

STM 141 

STM-TURB-1 

POWR 

0 . 

3. 

57. 

30. 

19. 


6. 

-35. 

0. 

57. RESIDUAL 

57. 

11 

0.04 

0.33 

0. 

1 

STM141 

STM-TURB-1 

HEAT 

0 . 

0 . 

0 . 

0 . 

0 . 


0. 

0 . 

60. 

0. RESIDUAL 

60. 

111 

0. 

0. 

0. 

1 

STM141 

STM-TURB-1 

POWR 

0 . 

3. 

57. 

30. 

19. 


6. 

-35. 

0. 

57. COAL-FGD 

57. 

11 

0.04 

0.33 

0. 

1 

STM141 

STM-TURB-1 

HEAT 

0 . 

0 . 

0. 

0. 

0 . 


0. 

0 . 

60. 

0. COAL-FGD 

60. 

111 

0. 

0. 

0. 

1 

STM141 

STM-TURB-1 

POWR 

0 . 

3. 

57. 

30. 

19. 


6. 

-35. 

0 . 

57 . COAL-AFB 

57. 

1 1 

0.04 

0 33 

6. 

1 

STM141 

STM-TURB-1 

HEAT 

0 . 

0 . 

C. 

0 . 

0 . 


0. 

0 . 

60. 

O.COAL-AFB 

60. 

111 

0. 

0. 

0. 

2 

STM088 

STM-TURB-8 

POWR 

0 . 

-3. 

63. 

34. 

19. 


6. 

-41 . 

0. 

63. RESIDUAL 

63. 

1 

-0.06 

0.30 

0. 

2 

STM088 

STM-TURB-8 

HEAT 

0 . 

0 . 

0. 

0 . 

0 . 


0 . 

0 . 

60. 

0. RESIDUAL 

60. 

111 

0. 

0. 

0. 

2 

STM088 

STM-TURB-8 

POWR 

0 . 

-3. 

63. 

34. 

19. 


6. 

-41 . 

0. 

63. COAL-FGD 

63. 

1 

-0.06 

0.30 

0. 

2 

STMOOG 

STM-TURB-8 

HEAT 

0 . 

0 . 

0 . 

0 . 

0 . 


0 . 

0 . 

60. 

0. COAL-FGD 

60. 

111 

0 . 

0 . 

0 . 

2 

STM086 

STM-TURB-8 

POWR 

0 . 

-3. 

63. 

34. 

19. 


6. 

-41 . 

0 . 

63. COAL-AFB 

63. 

1 

-0.06 

0.30 

0 . 

2 

STM088 

STM-TURB-8 

HEAT 

0. 

0 . 

0 . 

0 . 

0 . 


0 . 

0 . 

60. 

O.COAL-AFB 

60. 

111 

0 . 

0 . 

0 , 

3 

PFBSTM 

PFB-STMTB- 

POWR 

0 . 

10. 

50. 

24. 

19. 


6. 

-28. 

0 . 

50 . COAL-PFB 

50. 

11 

0.17 

0.38 

0 . 

• 3 

PFBSTM 

PFB-STMTB- 

HEAT 

0 . 

0 . 

0 . 

0 . 

0 . 


0 . 

0 . 

60. 

O.COAL-PFB 

60. 

111 

0 . 

0 . 

0 . 

If 

4 

T I STMT 

TI -STMTB-1 

POWR 

0 . 

14. 

46. 

20. 

19. 


6. 

-23. 

0 . 

46. RESIDUAL 

46. 

11 

0.23 

0.41 

0- \ 

3 4 

T1STMT 

TI-STMTB-1 

HEAT 

0 . 

0 . 

0. 

0 . 

0 . 


0. 

0 . 

60. 

0. RESIDUAL 

60. 

111 

0. 

0. 

0. I 

4 

T I STMT 

Tl -STMTB-1 

POWR 

0 . 

14. 

46. 

20. 

19. 


6. 

-23. 

0 . 

46. COAL 

46. 

11 

0.23 

0.41 


[ A 

T I STMT 

TI -STMTB-1 

HEAT 

0 . 

0 . 

0 . 

0 . 

0 . 


0. 

0 . 

60. 

0 . COAL 

60. 

1 1 1 

0. 

0. 

n 

0. 

l 5 

TIHRSG 

THERMIONIC 

POWR 

0 . 

-76. 

136. 

96. 

19. 


6. 

-113. 

0. 

136. RESIDUAL 

. 136. 

1 

-1.27 

0. 14 

0. 

: s 

p 

TIHRSG 

THERMIONIC 

HEAT 

o. 

O. 

0 . 

0. 

0 . 


0 , 

0 . 

60. 

0. RESIDUAL 

60. 

111 

0. 

0. 

0. 

> 5 

TIHRSG 

THERMIONIC 

POWR 

0 . 

-76. 

136. 

96. 

19. 


6. 

-113. 

0. 

136. COAL 

136. 

1 

-1.27 

0. 14 

0 . 

: 5 

TIHRSG 

THERMIONIC 

HEAT 

0 . 

0 . 

0 . 

0 . 

0 . 


0 . 

0 . 

80. 

0 . COAL 

60. 

1 1 1 

O. 

0 . 

0 . 

; 6 

ST I RL 

STI RLI MO-1 

POWR 

0 . 

-2. 

62. 

26. 

19. 


6. 

-30. 

0 . 

62. DISTILLA 

62. 

1 

-0.04 

0.31 

0 , 

1 6 

STIRL 

STIRLING-1 

HEAT 

0 . 

0 . 

0 . 

0 . 

0 . 


0 . 

O. 

60. 

O.DISTILLA 

60. 

111 

O. 

0 . 

0 . 


'N 
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COGENERATION TECHNOLOGY ALTERNATIVES STUDY 
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INDUSTRY 32111 MW 5 . 60 PROCESS M 1 LL I ONS BTU/HR O. PROCESS TEMPI F) 0. PRODUCT FLAT-GLASS HOURS PER YEAR 7500. 


POWER TO HEAT RATIO ***** 

UTILITY FUEL COAL WASTE FUEL EQV BTU* 10**6= O. HOT WATER BTU*10**6= 0. 






WASTE 

FUEL 

COGEN 

COGEN 

COGEN 

COGEN 

AUX 

UTIL1T 

TOTAL SITE 

NET* 

FAIL 

FESR 

POWER HEAT 





FUEL 

USED 

10**6 

BTU/HR 

SAVED = 
NO -NET 
1 0**6 
BTU/HR 

FUEL 

USED 

10**6 

BTU/HR 

PROCES 

HEAT 

10**6 

BTU/HR 

PROCES 

POWER 

10**6 

BTU/HR 

MW 

ELECT 

PROCES 

BOILR 

10**6 

BTU/HR 

FUEL 

USED 

10**6 

BTU/HR 

FUEL FUEL 

SITE USED 

10**6 
BTU/HR 

TOTAL* 

UTILIT 

10**6 

BTU/HR 



FACTR 

FACTR 

6 

STIRL 

STIRLING-1 

POWR 

0. 

-2. 

62. 

26. 

19. 

6. 

-30. 

0. 

62. RES I DUAL 

62. 

1 

-0.04 

0.31 

0. 

6 

STIRL 

STIRLING- 1 

HEAT 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

60. 

0. RESIDUAL 

•60. 

111 

0. 

0. 

0. 

6 

STIRL 

STIRLING-1 

POWR 

0. 

-2. 

62. 

26. 

19. 

6. 

-30. 

0. 

62. COAL 

62. 

1 

-0.04 

0.31 

0. 

6 

STIRL 

STIRLING-1 

HEAT 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

60. 

0. COAL 

60. 

111 

0. 

0. 

0. 

7 

HEGT85 

HELIUM-GT- 

POWR 

0. 

0. 

60. 

27. 

19. 

6. 

-31 . 

0. 

60. COAL-AFB 

60. 

1 1 

0.00 

0.32 

0. 

7 

HEGT85 

HELIUM-GT- 

HEAT 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

60. 

0. COAL-AFB 

60. 

1 1 1 

0. 

0. 

0. 

8 

HEGT60 

HELIUM-GT- 

POWR 

0. 

-14. 

74. 

32. 

19. 

6. 

-37. 

0. 

74. COAL-AFB 

74. 

1 1 

-0.24 

0.26 

0. I 

8 

HEGT60 

HELIUM-GT- 

HEAT 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

60. 

0. COAL-AFB 

60. 

1 1 1 

0. 

0. 

0. 

9 

HEGTOO 

HELIUM-GT- 

POWR 

0. 

-49. 

109. 

66. 

19. 

6. 

-77. 

0. 

109. COAL-AFB 

109. 

1 1 

-0.82 

0.18 

0. 

9 

HEGTOO 

HELIUM-GT- 

HEAT 

0. 

0. 

0. 

0. 

0. 

0. 

O. 

GO. 

0. COAL-AFB 

60. 

111 

0. 

0. 

0. 

10 

FCMCCL 

FUEL-CL-MO 

POWR 

0. 

-3. 

63. 

30. 

19. 

6. 

-35. 

0. 

63. COAL 

63. 

11 

-0.05 

0.30 

0. 

10 

FCMCCL 

FUEL -CL -MO 

HEAT 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

60. 

0 . COAL 

60. 

1 1 1 

0, 

0. 

0. 

11 

FCSTCL 

FUEL -CL -ST 

POWR 

0. 

21 . 

39. 

11 . 

19. 

6. 

-13. 

0. 

39. COAL 

39. 

1 1 

0.35 

0.49 

0. 

1 1 

FCSTCL 

FUEL-CL-ST 

HEAT 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

60. 

0. COAL 

60. 

1 1 1 

0. 

0. 

0. 

12 

IGGTST 

INT-GAS-GT 

POWR 

0. 

12. 

48. 

15. 

19. 

6. 

-17. 

0. 

48. COAL 

48. 

1 1 

0.20 

0.40 

0. 

12 

I GGTST 

1 NT-GAS-GT 

HEAT 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

60. 

0. COAL 

60. 

111 

0. 

0. 

0. 

13 

GTSOAR 

GT-HRSG- 1 0 

POWR 

0. 

-6. 

66. 

33. 

19. 

6. 

-^8. 

0. 

66. RESIDUAL 

66. 

11 

-0.10 

0.29 

0. 

13 

GTSOAR 

GT-HRSG-1 0 

HEAT 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

GO. 

0. RESIDUAL 

60. 

111 

0. 

0. 

0. 

14 

GTAC08 

GT-HRSG -08 

POWR 

0. 

-11 . 

71 . 

34. 

19. 

6. 

-40. 

0. 

71 .RESIDUAL 

71 . 

11 

-0. 19 

0.27 

0. 

14 

GTAC08 

GT-HRSG-08 

HEAT 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

80. 

0. RESIDUAL 

60. 

1 11 

0. 

0. 

0. 

15 

GTAC12 

GT-HRSG-1 2 

POWR 

0. 

-3. 

63. 

32. 

19. 

6. 

-38. 

0. 

63. RESIDUAL 

63. 

11 

-0.05 

0.31 

0. 

15 

GTAC12 

GT-HRSG- 12 

HEAT 

0. 

G. 

0. 

0. 

0. 

0. 

0. 

60. 

0. RESIDUAL 

60. 

111 

.0. 

0. 

0. 

16 

GTAC16 

GT-HRSG- 16 

POWR 

0. 

1 . 

59. 

30. 

19. 

6. 

-35. 

0. 

59. RESIDUAL 

59. 

11 

0.01 

0.32 

0. 

16 

GTAC16 

GT-HRSG- 16 

HEAT 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

GO. 

0. RESIDUAL 

60. 

111 

0. 

0. 

0. 

17 

GTWC16 

GT-HRSG- 16 

POWR 

0. 

-1 . 

61 . 

24. 

19. 

6. 

-28, 

0. 

61 .RESIDUAL 

61 . 

1 1 

-0.02 

0.32 

t 

0. 

17 

GTWC16 

GT-HRSG- 16 

HEAT 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

60. 

0. RESIDUAL 

60. 

111 

0. 

0. 

0. 
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INDUSTRY 32111 MU 5.60 PROCESS MILLIONS BTU/HR 0. PROCESS TEMP C F ) 0. PRODUCT ELAT-GLASS HOURS PER YEAR 7500. 



UTILITY FUEL 

COAL 

WASTE 

FUEL 

COGEN 

POWER TO HEAT RATIO ***** 

WASTE FUEL EQV BTU* 10**6= 0. HOT 

COGEN COGEN COGEN AUX UT1LIT TOTAL SITE 

WATER BTU* 10**6 
NET* FAIL 

FESR 

0. 

POWER 

HEAT 





FUEL 

SAVED = 

FUEL 

PROCES 

PROCES 

MW 


PROCES 

FUEL 

FUEL FUEL 

TOTAL* 



FACTR 

FACTR 





USED 

NO -NET 

USED 

HEAT 

POWER 

ELECT 

BO I LR 

USED 

SITE USED 

UTIL1T 









1 0**6 

1 0**6 

1 0**6 

10**6 

10**6 



10**6 

10**6 

? 0**6 

10**6 




1 





BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 



BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 





18 

CC1626 

GTST- 1 6/26 

POUR 

0. 

18. 

41 . 

9. 

19. 


6. 

-11. 

0. 

41 .RESIDUAL 

41 . 

1 1 

0.31 

0.46 

0. 

18 

CC1626 

GTST- 16/26 

HEAT 

0. 

0. 

0. 

0. 

0. 


0. 

0. 

60. 

0. RESIDUAL 

60. 

111 

0. 

0. 

0. 

19 

CC1622 

GTST- 16/22 

POUR 

0. 

18. 

41. 

10. 

19. 


6. 

-12. 

0. 

41 .RESIDUAL 

41 . 

11 

0.31 

0.46 

0. 

19 

CC1622 

GTST- 16/22 

HEAT 

0. 

0. 

0. 

0. 

0. 


0. 

0. 

60. 

0. RESIDUAL 

60. 

1 1 1 

0 . 

0. 

0. 

20 

CC1222 

GTST- 12/22 

POUR 

0. 

19. 

41 . 

10. 

19. 


6. 

-12. 

0. 

41 .RESIDUAL 

41 . 

1 1 

0.31 

0.47 

0. 

20 

CC1222 

GTST- 12/22 

HEAT 

0. 

0. 

0 . 

0. 

0 . 


0. 

0. 

60. 

0. RESIDUAL 

60. 

111 

0. 

0 . 

0. | 

21 

CC0622 

GTST-08/22 

POWR 

0. 

18. 

41 . 

12. 

19. 


6. 

-14. 

0. 

41 .RESIDUAL 

41 . 

11 

0.31 

0.46 

0. 

21 

CC0822 

GTST-03/22 

HEAT 

0. 

0 . 

0. 

0. 

0. 


0 . 

0. 

60. 

0. RESIDUAL 

60. 

1 1 1 

0 . 

O. 

— 


22 STIG15 ST1G-15-16 P0WR 0. 10. 50. 1. 19, 6. -1, O. 50. RESIDUAL 50. 11 0.16 0.38 O. 

22 STIG15 STIG- 15-16 HEAT 0. C-. O. O. 0. 0. 0. 60. 0. RESIDUAL 60, 111 0. 0. O. 


23 

STIG10 

STIG-10-16 

POUR 

0 . 

7. 

53. 

7. 

19. 

6. 

-8, 

0 . 

53. RESIDUAL 

53. 

11 

0.11 

0.36 

0. 

23 

STIG10 

STIG-1 0-16 

HEAT 

0 . 

0 . 

0 . 

0 . 

0 . 

0 . 

0 . 

60. 

0. RESIDUAL 

60. 

111 

0. 

0 . 

0 . 

24 

STIG1S 

STIG-1S-16 

POWR 

0. 

3. 

57. 

12. 

19. 

6. 

-14. 

0 . 

57. RESIDUAL 

57. 

11 

0,05 

0.34 

0. 

24 

STIG1S 

STIG-1S-16 

HEAT 

0 . 

0 . 

0 . 

0 . 

0 . 

0 . 

0 . 

60. 

0, RESIDUAL 

60. 

111 

0. 

0. 

0. 

25 

DEADV3 

DIESEL-ADV 

POWR 

0 . 

8. 

52. 

19. 

19. 

6. 

-22. 

0 . 

52. RESIDUAL 

52. 

1 

0. 14 

G. 37 

0. 

25 

DEADV3 

DIESEL -ADV 

HEAT 

0 . 

0 . 

0 . 

0 . 

0 . 

0 . 

0 . 

60. 

0. RESIDUAL 

60. 

1 1 1 

0. 

0 . 

0. 


26 DEADV2 D1ESEL-ADV POUR 0. 8. 52. 13. 19. 6. -15. 0. 52. RESIDUAL 52. 1 0.14 0.37 0. 

26 DEADV2 DIESEL-ADV HEAT O. 0. O. 0. O. 0. 0. 60. 0. RESIDUAL 60. 1110. O. 0. 


27 

DEADV1 

DIESEL-ADV 

POWR 

0. 

8. 

52. 

20. 

19. 

6. 

-24. 

0. 

52. RESIDUAL 

52. 

1 

0. 14 

0.37 

0 . 

27 

DEADV1 

DIESEL-ADV 

HEAT 

0. 

0 . 

0 . 

O. 

0. 

0 . 

0. 

60. 

0. RESIDUAL 

60. 

1 1 1 

0 . 

0 . 

0. 

28 

DEHTPfl 

ADV -DIESEL 

POWR 

0. 

12. 

48. 

24. 

19. 

6, 

-29. 

0. 

48. RESIDUAL 

48. 

1 

0.20 

0.40 

0 . 

28 

DEHTPM 

ADV -DIESEL 

HEAT 

0. 

0. 

0 . 

0. 

0 . 

0 . 

0. 

60. 

0. RESIDUAL 

60. 

111 

0. 

0. 

0 . 

29 

DES0A3 

DIESEL-SOA 

POWR 

0. 

7. 

53. 

17. 

19. 

6. 

-20. 

0. 

53. DISTILLA 

53. 

1 

0.11 

0.36 

0 . 

29 

DES0A3 

O I ESEL-SOA 

HEAT 

0. 

0 . 

0. 

0. 

0. 

0. 

0 . 

60. 

O.DISTILLA 

60. 

111 

O. 

0. 

0. 

29 

DESOA3 

DIESEL-SOA 

POWR 

0. 

7. 

53. 

17. 

19. 

6. 

-20. 

0. 

53. RES I DUAL 

53. 

I 

0. 1 1 

0.36 

0 . 

29 

DESOA3 

DIESEL-SOA 

HEAT 

0. 

0 . 

0. 

0. 

0. 

0. 

0. 

60. 

0. RESIDUAL 

60. 

1 1 1 

0, 

0. 

0, 
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**FUEL ENERGY SAVED BY PROCESS AND ECS** 

INDUSTRY 32111 MW 5.60 PROCESS MILLIONS BTU/HR 0. PROCESS TEMPI FI O. PRODUCT FLAT-GLASS HOURS PER YEAR 7500. 


POWER TO HEAT RATIO ***** 

UTILITY FUEL COAL WASTE FUEL EQV BTU*10**6= 0, HOT WATER BTU*10**6= 0. 






WASTE 

FUEL 

COGEN 

COGEN 

COGEN 

COGEN 

AUK 

UTILIT 

TOTAL SITE 

NET* 

FAIL 

FESR 

POWER 

HEAT 






FUEL 
USED 
1 0**6 
BTU/HR 

SAVED* 
NO -NET 
1 0**6 
BTU/HR 

FUEL 

USED 

10**6 

BTU/HR 

PROCES 
HEAT 
1 0**6 
BTU/HR 

PROCES 
POWER 
1 0**6 
BTU/HR 

MW 

ELECT 

PROCES 
BOILR 
1 0**6 
BTU/HR 

FUEL 
USED 
1 0**6 
BTU/HR 

FUEL FUEL 

SITE USED 

10**6 
BTU/HR 

TOTAL* 

UTILIT 

10**6 

BTU/HR 



FACTR 

FACTR 


30 

DES0A2 

DIESEL-SOA 

POWR 

0 . 

7. 

53. 

12. 

19. 

6. 

-14. 

0 . 

53.DISTILLA 

53. 

1 

0.11 

0.36 

0 . 


30 

DESOA2 

DIESEL-SOA 

HEAT 

0. 

0. 

0 . 

0 . 

0. 

0. 

0. 

60. 

0. DISTILLA 

60. 

111 

0 . 

0. 

0 . 


30 

DES0A2 

DIESEL-SOA 

POWR 

0. 

7. 

53. 

12. 

19. 

6. 

-14. 

0. 

53. RESIDUAL 

53. 

1 

0. 1 1 

0.36 

0. 


30 

DES0A2 

DIESEL-SOA 

HEAT 

0. 

0. 

0 . 

0 . 

0. 

0 . 

0 . 

60. 

0. RESIDUAL 

60. 

111 

0. 

0 . 

C. 


31 

DES0A1 

DIESEL-SOA 

POWR 

0. 

7. 

53. 

21 . 

19. 

.6. 

-25. 

0 . 

53. DISTILLA 

53. 

1 

0.11 

0.36 

0 . 


31 

DESOA1 

DIESEL-SOA 

HEAT 

0. 

0. 

0. 

0. 

0. 

0 . 

0. 

60. 

0. DISTILLA 

60. 

1 1 1 

0. 

0. 

0, 

1 

31 

DESOA1 

DIESEL-SOA 

POWR 

0. 

7. 

53. 

21 . 

19. 

6. 

-25. 

0. 

53. RESIDUAL 

53. 

1 

0.11 

0.36 

0. 


31 

DES0A1 

DIESEL-SOA 

HEAT 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

60. 

0. RESIDUAL 

60. 

1 1 1 

0. 

0. 

0. 

s 

32 

GTSOAD 

GT-HRSG-1 0 

POWR 

0. 

-6. 

65. 

35. 

19. 

6. 

-41 . 

0 . 

65. DISTILLA 

65. 


-0.10 

0.29 

0 . 

H 

32 

GTSOAD 

GT-HRSG-10 

HEAT 

0. 

0. 

0. 

0. 

0, 

0. 

0. 

60. 

0. DISTILLA 

60. 

111 

0. 

0. 

0 . 

* 

33 

GTRA08 

GT-85RE-08 

POWR 

0. 

6. 

54. 

22. 

19. 

6. 

-25. 

0 . 

54. DISTILLA 

54. 

11 

0.10 

0.33 

0. 


33 

GTRA08 

GT-33RE-08 

HEAT 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

80. 

0. DISTILLA 

60. 


0 . 

0. 

0 . 
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POWR 

0. 

6. 

53. 

22. 

19. 

6. 
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0. 
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53. 

11 

0.11 
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0 . 
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0. 

0. 
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5. 

55. 

23. 

19. 

6. 

-27. 

0. 

55. DISTILLA 

35. 
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35 

GTRA16 

GT-85RE-1 6 
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0. 

0. 

0. 

0. 

0. 

0. 
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0. 
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0 . 

0. 
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0. 

60. DISTILLA 
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11 

0 . 
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0. 

60. 
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0 . 

0. 
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0. 
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0. 
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0. 
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0. 

3. 
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6. 
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7. 
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0. 12 
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40 
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**FUEL ENERGY SAVED BY PROCESS AND ECS** 

INDUSTRY 32111 MW 5.60 PROCESS MILLIONS BTU/HR 0. PROCESS TEMP(F) 0. PRODUCT FLAT-GLASS HOURS PER YEAR 7500. 


POWER TO HEAT RATIO ***** 

UTILITY FUEL COAL WASTE FUEL EQV BTU*10**6= 0. HOT WATER BTU*10**6= 0. 






WASTE 

FUEL 

COGEN 

COGEN 

COGEN 

COGEN 

AUX 

UTILIT 

TOTAL SITE 

NET* 

FAIL 

FESR 

POWER HEAT 





FUEL 

USED 

10**6 

BTU/HR 

SAVED* 
NS-UET 
1 0**6 
BTU/HR 

FUEL . 
USED 
10**6 
BTU/HR 

PROCES 

HEAT 

10**6 

BTU/HR 

PROCES 

POWER 

10**6 

BTU/HR 

MW 

ELECT 

PROCES 
BOILR 
1 0**6 
BTU/HR 

FUEL 

USED 

10**6 

BTU/HR 

FUEL FUEL 

SITE USED 

10**6 
BTU/HR 

TOTAL+ 

UTILIT 

10**6 

BTU/HR 



FACTR FACTR 

41 
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POWR 

0. 

6. 

54. 

19. 

19. 

6. 

-22. 

0. 
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54, 

11 

0.10 

0.36 

0. 

41 
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0. 

0. 

0. 

0. 

0. 

0. 

0. 
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0. 
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0. 

-2. 
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19. 

6. 
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0. 
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62. 

1 1 
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0. 

42 
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0. 

0. 

0. 

0. 

0. 

0. 

0. 
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0. 

0. 
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0. 

0. 

0. 
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0. DISTILLA 

60. 
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0. 

0, 

o. 

45 
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0. 
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0. 
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45 
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0. 
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0. 
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0. 
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6. 
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46 
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0. 

0. 

0. 
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0. 

0. 

0. 
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1 1 1 

0. 

0, 
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INDUSTRY 32211 MW 5,10 PROCESS MILLIONS BTU/HR 


UTILITY FUEL COAL 


0. PROCESS TEMP C F ) 


0 . PRODUCT GLASS-CONTAI HOURS PER YEAR 7500, 


POWER TO HEAT RATIO ***** 

WASTE FUEL EQV BTU* 10**6= 


0. HOT WATER BTU* 10**6= 


WASTE FUEL COGEN COGEN COGEN COGEN AUX 


UTILIT TOTAL SITE 


FUEL SAVED = FUEL PROCES PROCES MW 

USED NO-NET USED HEAT POWER ELEC’ 

10**6 10**6 10**6 1 0**6 10**6 

BTU/HR BTU/HR BTU. rtf? BTU/HR BTU/HR 


0 

ONOCGN 

NO COG 

0 N 

1 

STM 141 

STM-TURB-1 

POWR 

1 

STM 141 

STM-TURB-! 

HEAT 

T 

STM141 

STM-TURB-1 

POWR i 

1 

STM 141 

STM-TURB-1 

HEAT 

1 

STM 141 

STM-TURB-1 

POWR 

1 

STM 141 

STM-TURB-1 

HEAT 

2 

STM088 

STM-TURB-8 

POWR 


2 STMO0S STM-TURB-8 HEAT 

2 &'( '036 STM-TURB-8 POWR 
2 SV ASS STM-TURB-8 HEAT 

2 STMG88 STM-TURB-8 POWR 
2 STM068 STM-TURB-8 HEAT 


3 PFRSTM PFB-STMTB- POWR 

3 PFBSTH FFB-STMTB- HEAT 

4 T I STMT Tl-STMTB-1 POWR 
4 TISTMT TI-STMTB-1 HEAT 

4 TISTMT TI -STMTB-1 POWR 
4 TISTMT TI-STMTB-1 HEAT 


5 TIHRSG THERMIONIC POWR 
5 TIHRS6 THERM I ON i C HEAT 

5 TIHRSG THERMIONIC POWR 

5 TIHRSG THERMIONIC HEAT 

6 STiRL STIRLING-1 POWR 
6 STIRL STIRLING-1 HEAT 



PROCES FUEL FUEL FUEL 
BO I LR USED SITE USED 
10**6 10**6 10**6 
BTU/HR BTU/HR BTU/HR 


NET* 
TOTAL-*- 
UTILIT 
1 0**6 
BTU/HR 


FAIL FESR P OWER HEAT 
FACTR FACTR 



O.DISTILLA 
52. RES I DUAL 
0. RESIDUAL 


52. COAL-FGD 
0. COAL-FGD 


52. COAL-AFB 
O, COAL-AFB 


57 -RES I DUAL 


52. 

1 1 

0.04 

0.33 

54. 

111 

0. 

0. 

52. 

1 1 

0.04 

0.33 

54. 

111 

O. 

0. 

57. 

1 

-0,06 

0.30 



57. COAL-AFB 
0. COAL-AFB 


1 -0.06 0.30 0. 

Ill 0. 0. 0. 


12. 

42. 

18. 

0 . 

0 . 

0 , 

12. 

42. 

18. 

0 , 

0 . 

0 ^ 

69. 

124. 

87, 

G. 

0 . 

0 , 



} * 
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0. 

45. COAL-PFB 
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11 

0.17 

0.38 

0. 

L 

0. 

54, 
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54. 

111 

0. 

0. 

0. 


-21 . 

0. 
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42. 

1 1 
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0.41 

0. 

'* 

0. 
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111 

O. 

0. 

0. 


-21 . 

0. 
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11 

0.23 

0.41 

0. 

i. 

0. 
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0 , COAL 
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0. 

0, 

0, 


-103. 

0. 
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1 

-1.27 

0,14 

0. 

i. 

0. 

54. 

0. RESIDUAL 

54. 

111 

0. 

0, 

0. 

i . 

-103. 

0. 
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-1.27 

0. 14 

6. 

i. 

0. 

54. 
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111 

0. 

0. 

0. 


-28. 

0, 

57.DISTILLA 
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1 

-0.04 

C. 31 

0. * 

i. 

0, 

54. 

O.DISTILLA 

54. 

in 

0. 

0. 

0. 
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GENERAL ELECTRIC COMPANY 
COGENERATION TECHNOLOGY ALTERNATIVES STUDY 

I&SE PEP ADV DESIGN ENSR REPORT 5 . 1 

**FUEL ENERGY SAVED BY PROCESS AND ECS- '* 


INDUSTRY 32211 MW 5.10 PROCESS MILLIONS BTU/HR 0. PROCESS TEMPCF) O. PRODUCT GLASS-C0NTA1 HOURS PER YEAR 7500. 


POWER TO HEAT RATIO ***** 

UTILITY FUEL COAL WASTE FUEL EQV BTU*1 0**6= 0. HOT WATER BTU* 10**6= 0. 






WASTE 

FUEL 

COGEN 

COGEN 

COGEN 

COGEN 

AUK 

UT1L1T 

TOTAL S I TE 

NET* 

FAIL 

FESR 

POWER 

HEAT 





FUEL 
USED 
1 0**6 
BTU/HR 

SAVED= 
NO -MET 
1 0**6 
BTU/HR 

FUEL 
USED 
1 0**6 
BTU/HR 

PROCES 
HEAT 
1 0**6 
BTU/HR 

PROCES 
POWER 
1 0**6 
BTU/HR 

MW 

ELECT 

PROCES 

BOILR 

10**6 

BTU/HR 

FUEL 
USED 
1 0**6 
BTU/HR 

FUEL FUEL 

SITE USED 

1 0**6 
BTU/HR 

TOTAL+ 

UTILIT 

10**6 

BTU/HR 



FACTR 

FACTR 

It 

CC1626 

STST- 16/26 

POWR 

0. 

17. 

36. 

9. 

17. 

5. 

-10. 

0. 

38. RESIDUAL 

38. 

1 1 

0.31 

0.46 

0. 

18 

CC1 626 

GTST- 16/26 

HEAT 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

54. 

0. RESIDUAL 

54. 

1 1 1 

0. 

0. 

0. 

19 

CC1622 

GTST- 16/22 

POWR 

0. 

17. 

38. 

9. 

17. 

5. 

-11. 

0. 

38. RESIDUAL 




0.46 

0. 

19 

CC1622 

GTST- 16/22 

HEAT 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

54. 

0. RESIDUAL 

* 



0. 

0. 

20 

CC1222 

GTST- 1 2/22 

POWR 

0. 

17. 

37. 

9. 

17. 

5. 

-1 1 . 

0. 

37. RESIDUAL 





0. 

20 

CC1222 

GTST- 12/22 

HEAT 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

54. 

0. RESIDUAL 

54. 

1 1 1 

0. 

0. 

0. 

21 

CC0822 

GTST-08/22 

POWR 

0. 

17. 

38. 

1 1 . 

17. 

5. 

-13. 

0. 

38. RESIDUAL 

38. 

1 1 

0.31 

0.46 

0, 

21 

CC0822 

GTST-08/22 

HEAT 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

54. 

0. RESIDUAL 

54. 

111 

0. 

0. 

0. 

22 

STIG15 

STIG-15-16 

POWR 

0. 

9, 

46. 

1 . 

17. 

5. 

-1 . 

0. 

46. RESIDUAL 

46. 

11 

0.16 

0.38 

0. 

22 

ST1G15 

STIG-15-16 

HEAT 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

54. 

0. RESIDUAL 

54. 

111 

0. 

0, 

0. 


ii 

J 


23 

23 

STIG10 

STIG10 

STI G~ 10-16 
STI G- 10-16 

POWR 

HEAT 

0 . 

0 . 

6. 

0 . 

48. 

0 . 

6 . 

0 . 

17. 

0 . 

5. 

0 . 

-8. 

0 . 

0 . 

54. 

48. RESIDUAL 
0. RESIDUAL 

48. 

54. 

11 

111 

0 . 1 1 
0 . 

0.36 

0 . 

0 . 

0 . 

24 

STIG1S 

STIG-1S-16 

POWR 

0 . 

2. 

52. 

1 1 . 

17, 

5. 

-13. 

0 . 

52. RESIDUAL 

52, 

1 1 

0.05 

0.34 

0 . 


24 

STIG1S 

STI G- IS- IS 

HEAT 

0. 

0, 

0. 

0. 

o. • 

0. 

0. 

54, 

0. RESIDUAL 

54. 

Ill 

25 

DEADV3 

DIESEL- ADV 

POWR 

0. 

7. 

47. 

17. 

17. 

5. 

-20. 

0. 

47. RESIDUAL 

47. 

1 

25 

DEADV3 

DIESEL -ADV 

HEAT 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

54. 

0 . RES I DUAL 

54. 

111 


26 

DEADV2 

DIESEL -ADV 

POWR 

0 . 

7. 

47. 

12. 

17. 

5. 

-14. 

0, 

47. RESIDUAL 

47. 

1 

0. 14 

0.37 

0 . 

26 

DEADV2 

DIESEL -ADV 

HEAT 

0 . 

0 . 

0 . 

0 . 

0 . 

0, 

0 . 

54. 

0. RESIDUAL 

54. 

1 1 1 

0. 

0 . 

0 . 

27 

DEADV1 

DI ESEL'ADV 

POWR 

0 . 

7. 

47, 

16. 

17. 

5. 

-22. 

0 . 

47. RESIDUAL 

47. 

1 

0. 14 

0,37 

0 . 

27 

DEADV1 

DIESEL-ADV 

HEAT 

0. 

0 , 

0 . 

0 . 

0 . 

0. 

0. 

54. 

0. RESIDUAL 

54. 

1 1 1 

0 . 

0. 

0. 

28 

DEHTPM 

ADV -DIESEL 

POWR 

0 . 

1 1 . 

43. 

22. 

17, 

5. 

-26. 

0. 

43. RESIDUAL 

43. 

1 

0.20 

0.40 

0 . 

28 

DEHTPM 

ADV- DIESEL 

HEAT 

Q. 

0 . 

0 . 

0 . 

0 . 


0. 

54. 

0. RESIDUAL 

54. 

1 1 1 

0 , 

0 . 

0 . 

29 

DES0A3 

DIESEL-SOA 

POWR 

0 . 

6. 

48. 

16. 

17, 

5. 

-18. 

0 . 

48. DISTILLA 

48. 

1 

0.1 1 

0.36 

0 . 

29 

DES0A3 

DIESEL-SOA 

HEAT 

0 . 

0. 

0 . 

0 . 

0 . 

0 . 

0 . 

54. 

O.DISTILLA 

54. 

1 1 1 

0 . 

0 . 

0 . 

29 

DES0A3 

DIESEL-SOA 

POWR 

0 . 

6. 

48. 

16. 

17. 

5. 

-18. 

0 . 

48. RESIDUAL 

48. 

1 

0 . 1 1 

0.36 

0 . 

29 

DES0A3 

DIESEL-SOA 

HEAT ' 

0 . 

0 . 

0 . 

0 . 

0 . 

0 . 

0 . 

54. 

0. RESIDUAL 

54. 

1 1 1 

0 . 

0 . 

0 . 








DATE 06/06/79 GENERAL ELECTRIC COMPANY PAGE 220 

COGENERATION TECHNOLOGY ALTERNATIVES STUDY 

I&SE PEP ADV DESIGN ENGR REPORT 5. 1 I 

* a FUEL ENERGY SAVED BY PROCESS AND ECS** 

INDUSTRY 32211 MV/ 5.10 PROCESS MILLIONS BTU/HR 0. PROCESS TEMPCF) 0. PRODUCT GLASS-C0NTA1 HOURS PER YEAR 7500. 


POV/ER TO HEAT RATIO ***** 

UTILITY FUEL COAL WASTE FUEL EQV BTU*10**6= 0. HOT WATER BTU*10**6= 0, 






WASTE 

FUEL 

COGEN 

COGEN 

COGEN 

COGEN 

AUX 

UTILIT 

TOTAL SITE 

NET* 

FAIL 

FESR 

POWER HEAT 





FUEL 
USED 
1 0**6 
BTU/HR 

SAVED* 
NO -NET 
10**6 
BTU/HR 

FUEL 
USED 
1 0**6 
BTU/HR 

PROCES 
HEAT 
1 0**6 
BTU/HR 

PROCES 

POWER 

10**6 

BTU/HR 

MW 

ELECT 

PROCES 
BOILR 
1 0**6 
BTU/HR 

FUEL 
USED 
1 0**6 
BTU/HR 

FUEL FUEL 

SITE USED 

1 0**6 
E-TU/HR 

TOTAL* 

UTILIT 

10**6 

BTU/HR 



FACTR FACTR 

41 

GTRW16 

GT-S5RE-16 

POWR 

0. 

6. 

49. 

17. 

17. 

5. 

-20. 

0. 

49.D1STILLA 

49. 

1 1 

0.10 

0.36 

0. 

41 

GTRW1 6 

GT-85RE- 1 6 

HEAT 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

54. 

O.DISTILLA 

54. 

111 

0. 

0. 

0. 

42 

GTR3G8 

GT-60RE-03 

POWR 

0. 

-2. 

56. 

25. 

17. 

5. 

-30. 

0. 

56. DISTILLA 

56. 

1 1 

-0,03 

0.31 

0. 

42 

GTR308 

GT-60RE-08 

HEAT 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

54. 

O.DISTILLA 

54. 

111 

0, 

0. 

0. 

43 

GTR31 2 

GT-60RE- 1 2 

POWR 

0. 

3. 

51 . 

19. 

17. 

5. 

-23. 

0. 

51 .DISTILLA 

51 . 

1 1 

0.06 

0.34 

0. 

43 

GTR31 2 

GT-60RE-1 2 

HEAT 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

54. 

O.DISTILLA 

54. 

1 1 1 

0. 

0. 

0. 

44 

GTR316 

GT- SORE- 16 

POWR 

0. 

3. 

51 . 

20. 

17. 

5. 

-23. 

0. 

51 .DISTILLA 

51 . 

1 1 

0.06 

0.34 

0. 

44 

GTR31 6 

GT-60RE-16 

HEAT 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

54. 

O.DISTILLA 

54. 

111 

0. 

0. 

0. 

45 

FCPADS 

FUEL-CL-PH 

POWR 

0. 

a. 

46. 

8. 

17. 

5. 

-9. 

0. 

46. DISTILLA 

46. 

1 

0,16 

0.38 

0. 

45 

FCPADS 

FUEL- CL- PH 

HEAT 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

54. 

O.DISTILLA 

54. 

111 

0. 

0, 

0, 

46 

FCMCDS 

FUEL-CL-MO 

POWR 

0. 

12. 

42. 

10. 

17. 

5. 

-12. 

0. 

42. DISTILLA 

42. 

1 

0.22 

0.41 

0. 

46 

FCHCDS 

FUEL -CL -MO 

HEAT 

0. 

a. 

0. 

0. 

0. 

0. 

0. 

54. 

O.DISTILLA 

54. 

1 1 1 

0. 

0. 

0. 
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DATE 06/06/79 GFNERAL ELECTRIC COMPANY PACE 991 

COGENERATION TECHNOLOGY ALTERNATIVES STUDY 

I SSE PEP ADV DESIGN ENGR REPORT 5. 1 

**FUEL ENERGY SAVED BY PROCESS AMD ECS** *' "" 

INDUSTRY 32291 MW 1.10 PROCESS MILLIONS BTU/HR 0. PROCESS TEMP C F ) 0. PRODUCT PRESS-BLOW-G HOURS PER YEAR 7500. 


POWER TO HEAT RATIO ***** 

UTILITY FUEL COAL WASTE FUEL EQV BTU*1Q**6= O. HOT WATER BTU*1C**6= 0, 






WASTE 

FUEL 

COGEN 

COGEN 

COGEN 

COGEN 

AUX 

UTILIT 

TOTAL SITE 

NET* 

FAIL 

FESR 

POWER 

HEAT 


* 



FUEL 

USED 

10**6 

BTU/HR 

SAVED* 
NO -NET 
1 0**6 
BTU/HR 

FUEL 

USED 

10**6 

BTU/HR 

PRciCES 

HEAT 

10**6 

BTU/HR 

PROCES 
POWER 
1 0**6 
BTU/HR 

MW 

ELECT 

PROCES 
BO I LR 
1 0**6 
BTU/HR 

FUEL 

USED 

10**6 

BTU/HR 

FUEL FUEL 

SITE USED 

10**6 
BTU/HR 

TOTAL+ 
UTILIT 
1 0**6 
BTU/HR 



FACTR 

FACTR 

0 

ONOCGN 

NO COG 

0 N 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

12. 

O.DISTILLA 

12. 

0 

0. 

0.32 

0. 

1 

STM141 

STM-TURB-1 

POWR 

0. 

0. 

1 1 . 

6. 

4. 

1 . 

-7. 

0. 

11 .RESIDUAL 

1 1 . 

1 1 

0.04 

0.33 

0. 

,1 

STM 141 

STM-TURB-1 

HEAT 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

12. 

0. RESIDUAL 

12. 

1 1 1 

0. 

0. 

0. 

1 

STM 1 4 1 

STM-TURB-1 

POWR 

0. 

0. 

1 1 . 

6. 

4. 

1 . 

-7. 

0. 

1 1 . COAL-FGD 

11. 

1 1 

0.04 

0.33 

0. 

1 

STMT 41 

STM-TURB-1 

HEAT 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

12. 

0. COAL-FGD 

12. 

1 1 1 

0. 

O. 

0. 

1 

STM 1 4 1 

STM-TURB-1 

POWR 

0. 

0. 

11 . 

6. 

4. 

1 , 

-7. 

0. 

1 1 . COAL-AFB 

1 1 . 

11 

O. 04 

0.33 

0. 

1 

STM141 

STM-TURB-1 

HEAT 

f> 

0. 

0. 

0. 

0. 

0. 

0. 

12. 

0 . COAL-AFB 

12. 

1 1 1 

0. 

0, 

0. 

2 

STM083 

STM-TURB-8 

POWR 

0. 

-1 . 

12. 

7. 

4. 

1 . 

-8. 

0. 

12. RESIDUAL 

12. 

1 1 

-0,06 

0.30 

0. 

2 

STH08S 

STil-TURB-B 

HEAT 

0. 

0. 

0, 

0. 

0. 

0. 

0. 

12. 

0. RESIDUAL 

12. 

1 11 

0. 

0. 

0. 

2 

S fM088 

STM-TURB-8 

POWR 

0. 

-1 . 

12. 

7. 

4. 

1 . 

-8. 

0. 

12. COAL-FGD 

12. 

1 1 

-0.06 

0.30 

o. 

2 

STM08.8 

STH-TUE3-3 

HEAT 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

12. 

0. COAL-FGD 

12. 

1 1 1 

0. 

0. 

0. 

2 

STM088 

STM-TUR3-8 

POWR 

0. 

-1 . 

12. 

7. 

4. 

1 . 

-8. 

0. 

12. COAL-AFB 

12. 

1 1 

-0.08 

0.30 

0. 

2 

STIT088 

STM-TURB-8 

HEAT 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

12. 

0. COAL-AFB 

12. 

1 1 1 

0- 

0. 

0. 

3 

PFBSTM 

PFB-STMTB- 

POWR 

0. 

2. 

10. 

5. 

4. 

1 . 

-5. 

0. 

1 0 . COAL-PFB 

10. 

1 1 

0.17 

0.30 

0. 

3 

PFBSTM 

PFB-STMTB- 

HEAT 

0. 

0. 

0. 

0. 

0. 

0 . 

G. 

12. 

0 . COAL-PFB 

12. 

1 1 1 

0 . 

0. 

0. 

4 

T I STMT 

TI -STMTB-1 

POWR 

0. 

3. 

s. 

4. 

4. 

1 . 

-5. 

0. 

9. RESIDUAL 

9. 

1 1 

0.23 

0.41 

0 . 


4 

T I STMT 

TI -STHTB-1 

HEAT 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

12. 

0. RESIDUAL 

12. 

1 1 1 

0. 

0. 

~o7 

4 

TtSTHT 

TI -STMTB-1 

POWR 

0. 

3. 

9. 

4. 

4. 

1 , 

-5. 

0. 

9 . GOAL 

9. 

1 1 

0.23 

0.41 

o. 

4 

T I STMT 

TI -STMTB-1 

HEAT 

0. 

0. 

0. 

0. 

0. 

O. 1 

0. 

12. 

0 . COAL 

12. 

111 

0. 

0. 

0. 

5 

T1HRSG 

THERMIONIC 

POUR 

0. 

-15. 

27. 

19. 

4. 

1 . 

-22. 

0. 

27. RESIDUAL 

27. 

1 1 

-1.27 

0. 14 

0. 

5 

TIHRSG 

THERMIONIC 

HEAT 

G. 

0. 

0. 

0. 

0. 

0. 

0. 

12. 

0. RESIDUAL 

12. 

1 1 1 

0. 

0. 

0. 

5 

TIHR3G 

THERMIONIC 

POWR 

0. 

-15. 

27. 

19. 

4. 

1 . 

-22. 

0. 

27 . COAL 

27. 

11 

-1.27 

0. 14 

0. 

5 

TIHRSG 

THERMIONIC 

HEAT 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

12. 

0 . COAL 

12. 

1 1 1 

0. 

O. 

0. 

o 

STIRL 

STIRLING-1 

POWR 

0. 

-o. 

12. 

5. 

4. 

1 . 

-6. 

0. 

1 2. DISTI LLA 

12. 

1 

-0.04 

0.31 

0. 


S STIRL STIRLING-1 HEAT 0. 0. 0. 0. 0. 0. 0. 12. O.DISTILLA 12. ' 1 fl ol 67 O. 


$ 
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DATE 06/06/79 GENERAL ELECTRIC COMPANY PAGE 222 

COGENERATION TECHNOLOGY ALTERNATIVES STUDY 

i&SE PEO ADV DESIGN ENGR _ REPORT 5. I 

* a FUEL ENERGY SAVED BY PROCESS AND ECS** 

INDUSTRY 32291 MW 1.10 PROCESS MILLIONS BTU/HR . 0. PROCESS TEMP(F) 0. PRODUCT PRESS-BLOW-G HOURS PER YEAR 7500. 


POWER TO HEAT RATIO ***** ~ '" ! 

UTILITY FUEL COAL WASTE FUEL EQV BTU*10**6= 0. HOT WATER BTU*10**6= 0. I 

I 

WASTE FUEL COGEM COGEN COGEM COGEN AUX UTILIT TOTAL SITE . NET* FAIL FE SR POWE R HEAT I 

FUEL SAVED= FUEL PRQCES PROCES MW PROCES FUEL FUEL FUEL TOTAL+ FACTR FACTR jj 

USED NO-NET USED HEAT POWER ELECT BOILR USED SITE USED UTILIT j 

10**6 10**6 10**6 10**6 10**6 10**6 10**6 10**6 10**6 
BTU/rlR BTU/HR BTU/HR BTU/HR BTU/HR BTU/HR BTU/HR BTU/HR BTU/HR 


6 ST I RL STIRLING-1 POWR 0. -0. 12. 5. 4. 1. -6. 0. 12. RESIDUAL 12. 1 -0.04 0.31 0. 

6 STIRL STIRLING-1 HEAT O. 0. 0. O. 0. 0. 0. 12. 0. RESIDUAL 12. Ill O. 0. 0. 


6 

STIRL 

STIRLING-1 

POUR 

0. 

-o. 

12. 

5. 

Hn 

1 . 

-6. 

0. 

1 2 . COAL 

12. 

1 

-0.04 

0.31 

0. | 

6 

ST I RL 

STIRLING-1 

HEAT 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

12. 

0 . COAL 

12. 

1 1 1 

0. 

0. 

0. | 

7 

HEGT85 

HELIUM-GT- 

POWR 

0. 

0. 

12. 

5. 

4 . 

1 . 

-6. 

0. 

1 2. COAL-AFB 

12. 

1 1 

0.00 

0.32 

0. " 

7 

HEGT85 

HELIUM-GT- 

HEAT 

0. 


0. 

0. 

0. 

0. 

0. 

12, 

O.COAL-AFB 

12. 

1 1 1 

0. 

O. 

0. « 

8 

HEGT60 

HELIUM-GT- 

POWR 

0. 

-3. 

14. 

S. 

4. 

1 . 

-7. 

0. 

14. COAL-AFB 

14. 

1 1 

-0.24 

0.23 

0. 1 

e 

HEGT60 

HELIUM-GT- 

HEAT 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

12. 

O.COAL-AFB 

12. 

1 1 1 

0. 

0. 

0. R 

9 

HEGTOO 

HELIUM-GT- 

POWR 

0. 

-10. 

21 . 

13. 

4. 

1 . 

-15. 

0. 

21 .COAL-AFB 

21 . 

1 1 

-0.82 

0. 18 

0. |! 

9 

HEGTOO 

HELIUM-GT- 

HEAT 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

12, 

O.COAL-AFB 

12. 

1 1 1 

0. 

0. 

o. !■ 

10 

FCMCCL 

FUEL-CL-MO 

POWR 

0. 

-1 . 

12. 

6. 

4. 

1 . 

-7. 

0. 

12. COAL 

12. 

1 1 

-0.05 

0.30 

0. 

10 

FCMCCL 

FUEL-CL-MO 

HEAT 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

12. 

0. COAL 

12. 

111 

0. 

0. 

0. 

1 1 

FCSTCL 

FUEL-CL-ST 

POWR 

0. 

4. 

8. 

2. 

4. 

1 . 

-3. 

0. 

8 , COAL 

8. 

1 1 

0.35 

0.49 

0. 

1 1 

FCSTCL 

FUEL-CL-ST 

HEAT 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

12. 

0 . COAL 

12. 

1 1 1 

"o'. 

0.' 

0. 

12 

I GGTST 

1 NT-GAS-GT 

POWR 

0, 

2. 

9. 

3. 

4. 

• 1 . 

-3. 

0. 

9. COAL 

9. 

1 1 

0.20 

0.40 

0. 

12 

I GGTST 

INT-GAS-GT 

HEAT 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

12. 

0 . COAL 

12. 

1 1 1 

0. 

0. 

0. 

13 

GTSSAR 

GT-HR.SG- 1 0 

POUR 

e. 

-1 . 

13. 

6. 

4. 

1 . 

-8. 

0. 

13. RESIDUAL 

13. 

11 

-0.10 

0.29 

0. 

13 

GTSOAR 

GT-HRSG- 10 

HEAT 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

12. 

0. RESIDUAL 

12. 

1 1 1 

0, 

0. 

0. 

14 

GTAC08 

GT-HRSG-08 

POWR 

0. 

-2. 

14. 

7. 

4. 

1 . 

-8. 

0. 

14. RESIDUAL 

14. 

1 1 

-O. 19 

0.27 

— 0. 

14 

GTAC08 

GT-HRSG-08 

HEAT 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

12, 

0. RESIDUAL 

12. 

1 1 1 

0. 

0. 

0. 

15 

GTAC1 2 

GT-HRSG- 1 2 

POWR 

0. 

-1 . 

12. 

6 

4. 

1 . 

-7. 

0. 

12. RESIDUAL 

12. 

1 1 

-0.05 

0.31 

0. 

lb 

GTAC12 

GT-HR3G-12 

HEAT 

0. 

0. 

0. 

C. 


0. 

0. 

12. 

0. RESIDUAL 

12. 

1 1 1 

O. 

0. 

0. 

16 

GTAC16 

GT-HRSG- 16 

POWR 

0. 

0. 

12. 

6. 

4. 

1 . 

-7. 

0. 

12. RESIDUAL 

12. 

1 1 

0.01 

0.32 

0. 

16 

GTAC1 6 

GT-HRSG- 16 

HEAT 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

12. 

0. RESIDUAL 

12. 

111 

0. 

0. 

0. 

17 

GTWC16 

GT-HRSG- 16 

POWR 

0. 

-0. 

12. 

5. 

4. 

1 . 

-6. 

0. 

12. RES! DUAL 

12. 

1 1 

-0.02 

0.32 

o. '< 

17 

GTWC16 

GT-HRSG- 16 

HEAT 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

12. 

0. RESIDUAL 

12. 

1 1 1 

0. 

0. 

°- 1 
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**FUEL 

ENERGY 

SAVED BY PROCESS AND 

ECS** 







I NDUSTRY 

32291 MW 

1.10 

PROCESS MILLIONS BTU/HR 0. PROCESS 

TEMP(F) 

0. PRODUCT PRESS -BLOW-13 HOURS 

PER YEAR 

7500. 









POWER TO HEAT RATIO ***** 









UTILITY FUEL 

COAL 





WASTE 

FUEL EQV BTU*10s 

*6= 0. HOT 

WATER BTU* 10**6 

IS 

0, 






WASTE 

FUEL 

COGEN 

COGEN 

COGEN 

COGEN 

AUX 

UTILIT 

TOTAL SITE 

NET= 

FAIL 

FESR 

POWER 

heat, | 





FUEL 

SAVED= 

FUEL 

PROCES 

PROCES 

MW 


PROCES 

FUEL 

FUEL FUEL 

TOTAL* 



FACTR FACTR 1 





USED 

NO -NET 

USED 

HEAT 

POWER 

ELECT 

BOILR 

USED 

SITE USED 

UTILIT 









10**6 

1 0**6 

1 0**6 

1 0**6 

1 0**6 



1 0**6 

1 0**6 

1 0**6 

10**6 




1 





BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 



BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 




R 

18 

CC1 626 

GTST- 16/26 

POWR 

0. 

4. 

8. 

2. 

4. 


1 t 

-2. 

0. 

8. RESIDUAL 

8. 

1 1 

0.31 

0.46 

o. 1 

18 

CC1S26 

GTST- 16/26 

HEAT 

0. 

0. 

0. 

0. 

0. 


0. 

0. 

12. 

0. RESIDUAL 

12. 

1 1 1 

0. 

0. 

0. 

h 

19 

CC1622 

GTST- 16/22 

POWR 

0. 

4. 

8. 

2. 

4 . 


1 . 

-2. 

0. 

8. RESIDUAL 

8. 

1 1 

0.31 

0.46 

0. 

19 

CC1622 

GTST- 16/22 

HEAT 

0. 

0. 

0. 

0, 

0. 


0. 

0. 

12. 

0. RESIDUAL 

12. 

111 

0. 

0. 

0. 

20 

CC1222 

GTST- 12/22 

POWR 

0. 

4. 

8. 

2. 

4. 


1 . 

-2. 

0. 

8. RESIDUAL 

8. 

1 1 

0.31 

0.47 

0. 

20 

CC1222 

GTST- 12/22 

HEAT 

0. 

0. 

0. 

0. 

0. 


0. 

0. 

12. 

0 . RES I DUAL 

12. 

1 1 1 

0. 

0. 

O’. 

21 

CC0822 

GTST-08/22 

POWR 

0. 

4. 

8. 

2. 

4. 


1 . 

-3. 

0. 

8. RESIDUAL 

8. 

1 1 

0.31 

0.46 

0. 

21 

CC0822 

GTST-08/22 

HEAT 

0. 

0. 

0. 

0. 

0. 


0. 

0. 

12. 

O. RES I DUAL 

12. 

111 

0. 

0. 

0. 


22 STIG15 STIG-15-16 POWR 0. 2. 10. 0. 4. 1. -0. 0. 10. RESIDUAL 10. 11 0.16 0.38 O. 

22 STIG15 STIG-15-16 HEAT O. O. 0. 0. 0. 0. 0. 12. O. RESIDUAL 12. Ill 0. O. O. 


23 

STIG10 

STI G- 10-16 

POWR 

0. 

1 . 

10. 

1 . 

4. 

1 . 

-2. 

0. 

10. RESIDUAL 

10. 

1 1 

0. 11 

0.36 " 

0. 


23 

STIG10 

ST! G- 1 0-1 6 

HEAT 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

12. 

0. RESIDUAL 

12. 

111 

0. 

0. 

0. 


24 

STIG1S 

STIG-1S-16 

POWR 

0. 

1 . 

1 1 . 

2. 

4. 

1 . 

"3 

0. 

11 .RESIDUAL 

1 1 . 

11 

0.05 

0.34 

0. 


24 

ST1G1S 

STI G- 1 S- 1 6 

HEAT 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

12. 

0. RESIDUAL 

12. 

111 

0. 

0. 

C. 


25 

DEADV3 

DIESEL-ADV 

POWR 

0. 

2. 

10. 

4. 

4. 

1 . 

-4. 

0. 

10. RESIDUAL 

10. 

1 1 

0. 14 

0.37 

0. 


25 

DEADV3 

DI ESEL-ADV 

HEAT 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

12. 

0. RESIDUAL 

12. 

1 1 1 

0. 

0- 

0. 




26 

0EADV2 

DIESEL-ADV 

POWR 

0. 

2. 

10. 

3. 

4. 

1 . 

-3. 

0. 

10. RESIDUAL 

10. 

1 1 

0. 14 

0.37 

0. 


26 

DEADV2 

DIESEL-ADV 

HEAT 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

12. 

0. RESIDUAL 

12. 

1 1 1 

0. 

0. 

O. 


27 

DEADV1 

DIESEL-ADV 

POWR 

0. 

2. 

10. 

4. 

4. 

1 . 

-5. 

0. 

10. RESIDUAL 

10. 

11 

Tf 

r— 

o' 

0.37 

0. 


27 

DEADV1 

DIESEL-ADV 

HEAT 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

12. 

0. RES I DUAL 

12. 

111 

0. 

0. 

0. 


28 

DEHTPM 

ADV- DIESEL 

POWR 

0. 

2. 

9. 

5. 

4. 

1 . 

-6. 

0. 

9. RESIDUAL 

9. 

1 1 

0.20 

0.40 

0. 


28 

DEHTFM 

A.DV-DI ESEL 

HEAT 

0. 

0. 

0. 

C. 

0. 

0. 

0. 

12. 

0. RESIDUAL 

12. 

1 1 1 

0. 

0. 

0. 


29 

DES0A3 

DIESEL-SOA 

POWR 

0. 

1 . 

10. 

3. 

4. 

1 . 

-4. 

0. 

10.DISTILLA 

10. 

1 

0. 1 1 

0.36 

0. 


29 

DES0A3 

DIES EL -SO A 

HEAT 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

12. 

0. DISTILLA 

12. 

1 1 1 

0. 

0. 

0. 


29 

DES0A3 

DI ESEL-SOA 

POWR 

0. 

1 . 

10. 

3. 

4. 

1 . 

ISB 

■1 

10. RESIDUAL 

10. 

1 

0.11 

0.36 

0. 


29 

OES0A3 

DIESEL-SOA 

HEAT 

0. 

0. 

0. 

0. 

0, 

0. 

Ba 

mm 

0 . RES I DEAL 

12. 

111 

0. 

0. 

0. 


■ 1 
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**FUEL ENERGY SAVED BY PROCESS AND ECS** ' 

INDUSTRY 32291 MW 1.10 PROCESS MILLIONS BTU/HR 0. PROCESS TEMP(F) 0. PRODUCT PRESS-BLOW-G HOURS PER YEAR 7500. 


POWER TO HEAT RATIO ***** ~~ 

UTILITY FUEL COAL WASTE FUEL EOV BTU* 10**6= 0. HOT WATER BTU* 10**6= 0. 


WASTE FUEL COGEM COGEM COGEM COGEN AUX UTIL1T TOTAL SITE NET= FAIL F ESR POWER HEAT 






FUEL 

SAVED= 

FUEL 

PROCES 

PROCES 

MW 

PROCES 

FUEL 

FUEL FUEL 

TOTAL+ 



FACTR 

FACTR 





USED 

MO -NET 

USED 

HEAT 

POWER 

ELECT 

BOILR 

USED 

SITE USED 

UTILIT 









1 0**6 

10**6 

10**6 

1 0**6 

1 0**6 


1 0**6 

1 0**6 

1 0**6 

10**6 









BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 


BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 





30 

DESOA2 

DIESEL-SOA 

PGWR 

0 . 

1 . 

10 . 

2 . 

4. 

1 . 

-3. 

0 . 

10 .DIST 1 LLA 

10 . 

1 

0.11 

0.36 

0 . 

30 

DESOA2 

DIESEL-SOA 

HEAT 

0 . 

0 . 

0 . 

0 . 

0 . 

0 . 

0 . 

12 . 

O.DISTILLA 

12 . 

1 1 i 

0 . 

0 . 

0 . 

30 

DES0A2 

DIESFL-SOA 

POWR 

0 . 

1 . 

10 . 

2 . 

4. 

1 . 

-3. 

0 . 

10. RESIDUAL 

10 . 

l 

0.11 

0.36 

0 . 

30 

DES0A2 

D I ESEL-SOA 

HEAT 

0 . 

0 . 

0 . 

0 . 

0 . 

0 . 

0 . 

12 . 

0. RESIDUAL 

12 . 

1 1 1 

0 . 

0 . 

0 . 

31 

DES0A1 

DIESEL-SOA 

POVJR 

0 . 

1 . 

10 . 

4, 

4. 

1 . 

-5. 

0 . 

lO.DISTILLA 

10 . 

i 

O. 1 1 

0.36 

0 . 

31 

DES0A1 

DIESEL-SOA 

HEAT 

0 . 

0 . 

O. 

0 . 

0 . 

0 . 

0 . 

12 . 

O.DISTILLA 

12 . 

in 

0 . 

0 . 

0 . 

31 

DES0A1 

DIESEL-SOA 

POWR 

0 . 

1 . 

10 . 

4. 

4. 

1 . 

-5. 

0 . 

10. RESIDUAL 

10 . 

i 

0 . 1 1 

0.36 

0 . 

31 

DES0A1 

DIESEL-SOA 

HEAT 

0 . 

0 . 

0 . 

0 . 

C. 

0 . 

0 . 

12 . 

0. RESIDUAL 

12 . 

1 1 1 

0 . 

O. 

0 . 

32 

GTSOAD 

GT-HRSG- 1 0 

POWR 

0 . 

-1 . 

13. 

7 . 

4 . 

1 . 

- 8 . 

0 . 

13. DISTILLA 

13. 

n 

- 0,10 

0.29 

O. 

32 

GTSOAO 

GT-HRSG- 1 O 

HEAT 

0 . 

0 . 

O. 

O. 

0 . 

0 . 

0 . 

12 .. 

O.DISTILLA 

12 . 

1 1 1 

0 . 

0 . 

0 . 

33 

GTRA08 

GT-85RE-08 

POWR 

0 . 

1 . 

1 1 . 

4. 

4. 

1 . 

-5. 

0 . 

11 .DISTILLA 

11 . 

i i 

0.10 

0.36 

0 . 

S3 

6TRA03 

GT-65RE-08 

HEAT 

0 . 

0 . 

0 . 

0 . 

0 . 

0 . 

0 . 

12 . 

O.DISTILLA 

12 . 

m 

0 . 

0 . 

0 . 

34 

GTRA12 

GT-85RE- 1 2 

POWR 

0 . 

1 . 

10 . 

4. 

4. 

1 . 

-5. 

0 . 

lO.DISTILLA 

10 . 

i i 

0 . 1 1 

0.36 

0 . 

34 

GTRA12 

GT-85RE- 1 2 

HEAT 

0. 

0 . 

0 . 

0 . 

0 . 

0 . 

0 . 

12 . 

O.DISTILLA 

12 . 

in 

0 . 

0 . 

0 . 

35 

GTRA1 6 

GT-S5RE- 1 6 

POWR 

0 , 

1 . 

1 1 . 

5 . 

4. 

1 . 

-5. 

0 . 

1 1 .DISTILLA 

11 . 

1 1 

0.08 

0.35 

o„ 

35 

GTRA16 

GT-85RE-16 

HEAT 

0. 

0 . 

0 . 

G. 

0 . 

0 . 

0 . 

12 . 

O.DISTILLA 

12 . 

111 

0 . 

0 . 

0 . 

36 

GTR208 

GT-60RE-08 

POWR 

0. 

0. 

12 . 

6 . 

4 . 

1 . 

-7. 

0. 

12. DISTILLA 

12 . 

11 

0.00 

0.32 

0. 

06 

©TR20S 

GT-60RE-08 

HEAT 

0. 

o. 

0. 

0. 

0. 

0. 

0. 

12 . 

O.DISTILLA 

12 . 

1 1 1 

0. 

0. 

0. 

3/ 

GTR212 

GT-60RE-12 

POUR 

0. 

0. 

1 1 . 

5. 

4 . 

1 . 

- 6 . 

0. 

1 1 .DISTILLA 

1 1 . 

1 1 

0.03 

0.33 

0. 

37 

GTR212 

GT-S0RE-12 

HEAT 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

12 . 

O.DISTILLA 

12 . 

m 

0. 

0. 

0. 

38 

GTR216 

GT-SORE-16 

POWR 

0." 

1 . 

1 1 , 

5 . 

4 . 

1 . 

- 6 . 

0. 

1 1 .DISTILLA 

1 1 . 

1 1 

0.05 

0.34 

0. 

38- 

3TR21S 


HEAT 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

12 . 

O.DISTILLA 

12 . 

1 1 1 

0. 

0. 

0. 

39 

GTRW08 

GT-85RE-08 

POWR 

0. 

1 . 

* • 

4 . 

- 4 . 

1 . 

- 4 . 

0. 

1 1 .DISTILLA 

1 1 . 

1 1 

0.09 

0.35 

0. 

39 

8 i ttk 0 S 

“ 6 of\£~ OS 

HEAT 

0. 

U. 

0. 

0. 

0. 

0. 

0. 

12 . 

O.DISTILLA 

12 . 

1 1 1 

0. 

0. 

o. 

40 

GTRW12 

GT-85RE-12 

POWR 

0. 

1 . 

10 . 

3 . 

4 . 

1 . 

- 4 . 

0. 

lO.DISTILLA 

10 . 

i i 

0. 12 

0.36 

0. 

40 

GTRW12 

GT-S5RE-12 

HEAT 

0. 

0. 

0 . 

0. 

0. 

0. 

0. 

12 . 

O.DISTILLA 

12 . 

in 

0. 

0 . 

0. 
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**FUEL ENERGY SAVED BY PROCESS AND ECS** 

INDUSTRY 32291 MW 1.10 PROCESS MILLIONS BTU/HR 0. PROCESS TEMP(F) O. PRODUCT PRESS-BLOW-0 HOURS PER YEAR 7500. 


POWER TO HEAT RATIO ***** 

UTILITY FUEL COAL WASTE FUEL EQV BTU*10**6= O. HOT WATER BTU*10**6= O. 






WASTE 

FUEL 

COGEN 

COGSK 

COGEN 

COGEN 

AUX 

UTILIT 

TOTAL SITE 

NET* 

FAIL 

FESR 

POWER HEAT 





FUEL 

SAVED= 

FUEL 

pRoeeTv 

PROCES 

MW 

PROCES 

FUEL 

FUEL FUEL 

TOTAL* 



FACTR 

FACTR 





USED 

NO -NET 

USED 

HEAT 

POWER 

ELECT 

BO I LR 

USED 

SITE USED 

UTILIT 









1 0**6 

1 0**6 

1 0**6 

10**6 

10**6 


1 0**6 

10**6 

10**6 

10**6 









BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 


BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 





41 

GTRW16 

GT-85RE- 1 6 

POWR 


1 . 

11. 

4\ 

4. 

1 . 

-4. 

0. 

1 1 . DISTILLA 

11. 

11 

0. 10 

0.36 

0. 

41 

GTRW16 

GT-85RE-16 

HEAT 

0 . 

0 . 

0. 

0 . 

0 . 

0. 

0. 

12. 

O.DISTILLA 

12. 

111 

0 . 

0 . 

0. 

42 

0TR3O8 

GT- SORE -08 

POWR 

0 . 

- 0 . 

12. 

5. 

4. 

1 . 

-6. 

0. 

12. DISTILLA 



-0.03 

0.31 

0. 

42 

GTR306 

GT-60RE-08 

HEAT 

0 . 

0 . 

0. 

0 . 

0 . 

0. 

0. 

12. 

O.DISTILLA 

13 


0. 

0. 

0. 

43 

0TR312 

GT-60RE- 1 2 

POWR 

0 . 

1 . 

1 1 . 

4. 

4. 

1 . 

-5. 

0. 

1 1 .DISTILLA 




0.34 


43 

GTR312 

GT-60RE- 1 2 

HEAT 

0 . 

0 . 

0 . 

0 . 

0 . 

0 . 

0 . 

12. 

O.DISTILLA 

12. 

111 

0 . 

0 . 

0 , 

44 

GTR316 

GT-60RE- 1 6 

POWR 

0 . 

1 . 

11 . 

4. 

4. 

1. 

-5; 

0. 

11 .DISTILLA 

1 1 . 

1 1 

0,06 


0, 

44 

GTR316 

GT-60RE-16 

HEAT 

0 . 

0. 

0. 

0. 

0 . 

0. 

0 . 

12. 

O.DISTILLA 

12. 

111 

0. 

0. 

0. 

45 

FCPADS 

FUEL-CL-PH 

POWR 


2. 

10. 

2. 

4. 

1 . 

-2. 

0. 

10. DISTILLA 

10. 

1 

0,16 

0.38 

0. 

45 

FCPADS 

FUEL-CL-PH 

HEAT 

0 . 

0 . 

0 . 

0. 

0 . 

0. 

0 . 

12. 

O.DISTILLA 

12. 

111 

0 . 

0. 

0 . 

46 

FCMCDS 

FUEL-CL-MO 

POWR 

0 . 

3. 

9. 

2. 

4. 

1 . 

-2. 

0 . 

9. DISTILLA 

9. 

11 

0.22 

0.41 

0. 

46 

FCMCDS 

FUEL -CL -MO 

HEAT 

0 . 

0 . 

0 . 

0 . 

0 . 

0 . 

0. 

12. 

O.DISTILLA 

12. 

111 

0. 

0 . 

0. 
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GENERAL ELECTRIC COMPANY 
COGENERATION TECHNOLOGY ALTERNATIVES STUDY 
REPORT 5. 1 


=*FUEL ENERGY SAVED BY PROCESS AND ECS** 


INDUSTRY 32411 MW 20.32 PROCESS MILLIONS BTU/HR 


I 

UTILITY FUEL COAL 


0. PROCESS TEMPCF) 


PRODUCT CEMENT 


POWER TO HEAT RATIO ***** 

WASTE FUEL EQV BTU*!0**6= 


PAGE 227 


HOURS PER YEAR 7920. 


R BTU* 10**6* 0. 


WASTE FUEL COGEN COGEN COGEN COGEN AUX 


TU* 1 0**6= O. HOT WATER BTU* 10**6= 

UTILIT TOTAL SITE NET* FAIL 


6 STIRL STIRLING-1 POWR 

6 STIRL STIRLING-1 HEAT 

7 HEGT85 HELIUM-GT- POWR 


7 HEGT85 HELIUM-GT- HEAT 

8 HEGT60 HELIUM-GT- POWR 
8 HEGT60 HELIUM-GT- HEAT 


9 HEGTOO HELIUM-GT- POWR 
9 HEGTOO HELIUM-GT- HEAT 


10 FCMCCL FUEL-CL-MO POWR 

10 FCMCCL FUEL-CL-MO HEAT 

1 1 FOSTCL FUEL-CL-ST POWR 


11 FCSTCL FUEL-CL-ST HEAT 

12 IGGTST INT-GAS-GT POWR 
12 IGGTST INT-GAS-GT HEAT 


-177. 

0 . 


-280. 

0 . 


394 . COAL-AFB 
0. COAL-AFB 


11 -0.82 0.18 O. 



0. 

228. COAL 

7. 

0. COAL 

0. 

141 .COAL 



0. COAL 


173. COAL 
0. COAL 


11 0.20 0.40 

111 0 . 


13 

13 

GTSOAR 

GTSOAR 

GT-HRSG- 1 0 
GT-HRSG- 10 

POWR 

HEAT 

0. 

0. 

-22. 

0. 

239. 

0. 

118. 

0. 

S9 , 
0, 

20. 

0. 

-139. 

0. 

0 . 

217. 

239. RESIDUAL 
0. RESIDUAL 

239. 

217. 

1 

1 11 

-0.10 

0 . 

0.29 

0. 

0 . 

0. 


14 

GTAC08 

GT-HRSG-08 

POWR 

0. 

-40. 257. 123. 

69. 20. -145. 

0. 

257. RESIDUAL 

257. 

1 

-0.19 

0.27 

0 . 


14 

GTAC03 

GT-HRSG-08 

HEAT 

0. 

0. 

0. 

0. 

0 . 

0 . 

0. 

217. 

0. RESIDUAL 

217. 

111 

0 . 

0. 

0 . 


15 

GTAC1 2 

GT-HRSG- 12 

POWR 

0. 

-11 . 

227. 

117. 

69. 

20. 

-138. 

0. 

227. RESIDUAL 227. 

1 

-0.05 

0.31 

0 . 



15 

GTAC12 

GT-HRSG- 12 

HEAT 

0. 

16 

GTAC16 

GT-HRSG- 16 

POWR 

0. 

16 

GTAC1 6 

GT-HRSG- 16 

HEAT 

0. 


17 GTWC1 6 GT-HRSG- 1 6 POWR 
17 GTWC16 GT-HRSG- 16 HEAT 
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**FUEL ENERGY SAVED BY PROCESS AND ECS** 


INDUSTRY 32411 MW 20.32 PROCESS MILLIONS BTU/HR 


O. PROCESS TEMP(F) 


0. PRODUCT CEMENT 


PAGE 229 


HOURS PER YEAR 7920. 


UTILITY FUEL COAL 


POWER TO HEAT RATIO ***** 

WASTE FUEL EQV BTU* 10**6= 


WASTE FUEL 


COGEN COGEN COGEN COGEN AUX 


UT1L1T TOTAL SITE 


SAVED= FUEL 
NO -NET USED 


PROCES PROCES MW PROCES FUEL FUEL 

HEAT POWER ELECT BOILR USED SITE 


1 C **6 10**6 10**6 10**6 10**6 


10**6 10**6 10**6 


WATER BTU* 10**6= 

NET* FAIL F 
TOTAL* 

UTIUT 

10**6 


FESR POW ER HEAT 
FACTRFACTR 


30 

DES6A2 

DIE" EL -SO A 

POWR 

30 

DES0A2 

DIESEL-S0A 

HEAT 

30 

DES0A2 

DIESEL-SOA 

POWR 

30 

DES0A2 

DIESEL-SOA 

HEAT 

31 

DESOA1 

Di ESEL-SOA 

POWR 

31 

DES0A1 

DIESEL-SOA 

HEAT 

31 

DES0A1 

DIESEL-SOA 

POWR 

31 

DESOA1 

DIESEL-SOA 

HEAT 

32 

GTSOAD 

GT-HRSG-10 

POWR 

32 

GTSOAD 

GT-HRSG- 1 0 

HEAT 

33 

GTRA08 

GT-85RE-08 

POWR 

33 

GTRA08 

GT-85RE-00 

HEAT 

34 

GTRA12 

GT-85RE-12 

POWR 

34 

GTRA12 

GT-85RE- 1 2 

HEAT 

35 

GTRA16 

GT-85RL-16 

POWR 

35 

GTRA16 

GT-85RE-16 

HEAT 

36 

GTR208 

GT-60RE-08 

FSV/R 

36 

GTR208 

GT-60RE-08 

HEAT 

37 

GTR21 2 

GT-60RE- 1 2 

POWR 

37 

GTR212 

GT -60RE-1 2 

HEAT 

38 

GTR21 o 

GT-60RE-16 

POWR 

38 

GTR216 

GT-60RE- 1 6 

HEAT 

39 

GTRW08 

GT-85RE-08 

POWR 

39 

GTRW08 

GT-65RE-08 

HEAT 

40 

GTRW12 

GT-85RE- 1 2 

POWR 

40 

GTRW12 

GT-85RE- 1 2 

HEAT 


25. 

192. 

42. 

69. 

20. 

-SO. 

0 . 

192. DISTILLA 

192. 

1 

0.11 

0.36 

0 . 

0 . 

0. 

0. 

0. 

0. 

0. 

217. 

0. DISTILLA 

217. 

111 

0 . 

0 . 

0 . 

25. 

192. 

42. 

69. 

20. 

-50. 

0 . 

192. RESIDUAL 

192. 

1 

0.1! 

0.36 

0 . 

0. 

0 . 

0. 

0. 

0. 

0. 

217. 

0. RESIDUAL 

217. 

111 

i). 

0 . 

, * 

0 . 

25. 

192. 

77. 

69. 

20. 

-91 . 

0. 

192. DISTI LLA 

192. 

1 

0.11 

0.36 

0 . 

0. 

0. 

0. 

0. 

0. 

0. 

217. 

0. DISTILLA 

217. 

111 

0 . 

0. 

0. 

25. 

192. 

77. 

69. 

20. 

-91 . 

0. 

192. RESIDUAL 

192. 

1 

0.11 

0.36 

0 . 

0. 

0. 

0. 

0. 

0. 

0 . 

217. 

0. RESIDUAL 

217. 

1 1 1 

0. 

C. 

0. 

-21 . 

237. 

128. 

69. 

20. 

-151 . 

0 . 

237. DISTI LLA 

237. 

1 

-0.10 

0.29 

0. 

0 . 

0 . 

0 . 

0 . 

0 . 

0 . 

217. 

0. DISTILLA 

217. 

111 

o. 

0 . 

0 . 

22. 

\1 94 . 

78. 

69. 

20. 

-92. 

0 . 

194. DISTILLA 

194. 

1 

0.10 

0.36 

0 . 

0 . 

0 . 

0 . 

0 . 

0 . 

0 . 

217. 

0. DISTI LLA- 

217. 

Ml 

0 . 

0 . 

0 . 

23. 

194. 

79. 

69. 

20. 

-93. 

0 . 

194. DISTILLA 

194. 

1 

0.11 

0.36 

0 . 

0 . 

0 . 

0 . 

0 . 

0 . 

0 . 

217. 

0. DISTILLA 

217. 

1 VI 

0 . 

0 . 

0 . 

18. 

199. 

84. 

69. 

20. 

-99. 

0 . 

199. DISTILLA 

199. 

1 

0.08 

0.35 

0 . 

0 . 

0 . 

0 . 

0 . 

0 . 

0 . 

217. 

0. DISTILLA 

217. 

1 1 1 

0 . 

0 . 

0 . 
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-120. 

0. \ 

0 

217 

-111. 

0 

0. 

217 
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0. 

217 

-77. 

0. 

0 

217 


217. DISTI LLA 
0. DISTILLA 
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**FUEL ENERGY SAVED BY PROCESS AND ECS** 


PAGE 231 


INDUSTRY 32412 MW 27.09 PROCESS MILLIONS BTU/HR 


I 

UTILITY FUEL COAL 


O. PROCESS TEMPI F) 


POWER TO HEAT RATIO ***** 

WASTE FUEL EGV BTU* 10**6= 


0. PRODUCT CEMENT HOUHS PER YEAR 7920. 


!* 10**6= 0. HOT WATER BTU* 10**6= 0. 


WASTE FUEL COGEN COGEN COGEN COGEN 


FUEL SAVED= FUEL PROCES PROCES MW 

USED NO -NET USED HEAT POWER ELECT 

10**6 10**6 10**6 10**6 10**6 

BTU/HR BTU/HR BTU/HR BTU/HR BTU/HR 


AUX UTIL 


PROCES FUEL 
BOILR USED 
10**6 10**i 


UTILIT TOTAL 


FUEL FUEL 
USED SITE 
10**6 10**6 


BTU/HR BTU/HR BTU/HR 


0 ONOCGN NO COG 

1 STM 141 STM-TURB- 1 
1 STM 141 STM-TURB- 1 


1 STM141 STM-TURB- 1 
1 STM141 STM-TURB- 1 


1 STM141 STM-TURB- 1 
1 STM141 STM-TURB- 1 



l . 289 . 

0. DISTILLA 

. 0. 

277. RESIDUAL 

i. 289. 

0. RESIDUAL 


NET= 


TOTAL* 

UTILIT 

10**6 

BTU/HR 


FAIL FESR POWER HEAT 


FACTR FACTR 


2 STM088 


2 STM068 


STM-TURB-8 


STM-TURB -8 


2 STM088 STM-TURB-8 


277. COAL -FGD 
O.COAL-FGD 


277 . COAL-AFB 
0. COAL-AFB 

305. RESIDUAL 


O. RESIDUAL 
305 . COAL-FGD 


1 0.04 0.33 0. 

II 0. 0. 0. 


1 0.04 0.33 

II O. 0. 0. 

1 -0.06 0.30 O. 


II 0, 0. O. 

1 -0.06 0.30 0. 


2 

STM0S8 

STM-TURB-8 

HEAT 

0 . 

0 . 

0 . 

0 . 

0 . 

0 . 

0 . 

289. 

O.COAL-FGD 

269. 

ill 

0 . 

0 . 

0 . 

2 

STM088 

STM-TURB-8 

POWR 

0 . 

-16. 

305. 

167. 

92, 

27. 

-196. 

0 . 

305. COAL-AFB 

305. 

1 

-0.06 

0.30 

C. 

2 

STM086 

STM-TURB-8 

HEAT 

0 . 

0 . 

0 . 

0 . 

0 . 

0 . 

0 . 

289. 

0. COAL-AFB 

289. 

111 

0 . 

0 , 

0 . 

3 

PFBSTM 

PFB-STMTB- 

POWR 

0 . 

48. 

241 . 

114. 

92. 

27. 

-134. 

0 . 

241 . COAL-PFB 

241 . 

1 

0. 17 

0.38 

~ 0 . 

3 

PFBSTM 

PFB-STMTB- 

HEAT 

0. 

0 . 

0 . 

0 . 

0 . 

0 . 

0 . 

289. 

O.COAL-PFB 

289. 

111 

0 . 

0 . 

0 . 

4 

TISTMT 

Tl-STMTB-1 

POWR 

0 . 

66. 

223. 

95. 

92. 

27. 

-112. 

0 . 

223. RESIDUAL 

223. 

1 

0.23 

0.41 

0 . 

4 

TISTMT 

TI -STMTB-1 

HEAT 

0 . 

0 . 

0 . 

0 , 

0 . 

0 . 

0 . 

289. 

0. RESIDUAL 

289. 

111 

0 . 

0 . 

0 . 

4 

TISTMT 

TI -STMTB-1 

POWR 

0 . 

66. 

223. 

95. 

92. 

27. 

-112. 

0 . 

223. COAL 

223. 

1 

0.23 

0.41 

0 . 

4 

TISTMT 

TI -STMTB-1 

HEAT 

0 . 

0 . 

0 . 

0 . 

0 . 

0 . 

0 . 

289. 

0 , COAL 

289. 

111 

0 . 

0 . 

0 . 


5 

TIHRSG 

TIHRSG 

THERMIONIC 

THERMIONIC 

POWR 

HEAT 

5 

TIHRSG 

THERMIONIC 

POWR 

5 

TIHRSG 

THERMIONIC 

HEAT 

6 

STIRL 

STIRLING-1 

POWR 

6 

STIRL 

STIRLING-1 

HEAT 


. -368. 

0. 

657. 

0. 

464. 

0. 

92. 

0. 

27. 

0. 

-546, 

0. 

0. 

289. 

657. COAL 
0 . COAL 

657. 

289. 

1 

111 

-1.27 

0. 

0. 14 
0. 

-12. 

300. 

125. 

92. 

27. 

-147. 

0. 

300. DISTILLA 

300. 

1 

-0.04 

0.31 l 


.DISTILLA 


. -368. 

657. 

464. 

92. 

27. 

-546. 

0. 

657. RESIDUAL 

657. 

1 -1.27 

0. 14 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

289. 

0. RESIDUAL 

289, 

111 0. 

0. 

0 | 

J 
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ISSE PEO ADV DESIGN ENGR REPORT 5.1 


**FUEL ENERGY SAVED BY PROCESS AND ECS** 
INDUSTRY 32412 MW 27.09 PROCESS MILLIONS BTU/HR 0. PROCESS TEMPI F) 


POWER TO HEAT RATIO ***** 

UTILITY FUEL COAL WASTE FUEL EGV BTU* 10**6= 


0. PRODUCT CEMENT 


HOURS PER YEAR 7920. 


0. HOT WATER BTU* 10**6= 


WASTE FUEL 


COGEN COGEM COGEN COGEN AUX 


-UTILIT TOTAL SITE 


FUEL SAVED= FUEL PROCES PRGCES MW 

USED NO -MET USED HEAT POWER 

10**6 10**6 10**6 10**6 10**6 

BTU/ l-IR BTU/HR BTU/HR BTU/HR BTU/HR 


PROCES MW PROCES FUEL FUEL FUEL 

POWER ELECT BOILR USED SITE USED 

10**6 10**6 10**6 10**6 

BTU/HR BTU/HR BTU/HR 


NET= 

TOTAL+ 

UTILIT 

10**6 

BTU/HR 


FESR PO WER HEAT 
FACTS FACTR 


18 CC162S GTST- 13/26 POWR 

18 CC1626 GTST -16/26 HEAT 

19 CC1622 GTST- 16/22 POWR 

19 CC1622 GTST-1 6/22 HEAT 

20 CC1222 GTST- 12/22 POWR 


20 CC1222 GTST- 12/22 HEAT 

21 CC0822 GTST-08/22 POWR 
21 CC0822 GTST-08/22 HEAT 


22 STIG15 STIG-15-16 POWR 
22 STIG15 STIG-15-16 HEAT 


23 STIG10 STIG-10-16 POWR 

23 STIG10 STIG-10-16 HEAT 

24 STIG1S STIG-1S-16 POWR 


24 STIG1S STIG-1S-16 HEAT 

25 DEADV3 DIESEL-ADV POWR 
25 DEADV3 DIESEL-ADV HEAT 


26 DEADV2 DIESEL-ADV POWR 

26 DEADV2 DIESEL-ADV HEAT 

27 DEADV1 DIESEL-ADV POWR 

27 DEADV1 DIESEL-ADV HEAT 

28 DEHTPM ADV-PIESEL POWR 

28 DEHTPM ADV-DIE-SFL HEAT 

29 DESOA3 DIESEL-SGA POWR 
29 DESOA3 DIESEL-SOA HEAT 

29 DESOA3 DIESEL-SOA POWR 
29 DESOA.3 DIESEL-SOA HEAT 


0. 

200. RESIDUAL 

200. 

1 

0.31 

0.46 

0. 

289. 

0. RESIDUAL 

289. 

1 1 1 

0. 

0. 

0. . 

I 

0. 

200. RESIDUAL 

200. 

1 

0.-31 

0.46 

0. 

289. 

0. RESIDUAL 

289. 

111 

0. 

0. 

0. 

0. 

198. RESIDUAL 

198. 

1 

0.31 

0.47 

0. 

289. 

0. RESIDUAL 

289. 

1 1 1 

0. 

0. 

0. 

0. 

200. RESIDUAL 

200. 

1 

0.31 

0.46 

0. 

289. 

0 . RES I DUAL 

289. 

111 

0. 

0. 

0. 

0. 

243. RESIDUAL 

243. 

1 

0.16 

0.38 

0. jj 

i. 289. 

0. RESIDUAL 

289. 

111 

0. 

0. 

o. | 


31 

257. 

34. 

92. 

• 27. 

-40. 

0 . 

257. RESIDUAL 

257. 

1 

0 . 1 1 

0.36 

0 . 

0 

0 . 

0 . 

0 . 

0 . 

0 . 

289. 

0. RESIDUAL 

289. 

111 

0 . 

0 . 

0 . 

13 

276. 

58. 

92. 

27. 

-68. 

0 . 

276. RESIDUAL 

276. 

1 

0.05 

0.34 

0 . 

0 

0 . 

0 . 

0 . 

0 . 

0 . 

289. 

0. RESIDUAL 

289. 

1 1 1 

0 . 

0 . 

0 . 

40 

249. 

90. 

92. 

27. 

-105. 

0 . 

249. RESIDUAL 

249. 

1 

0. 14 

0.37 

0 . 

O 

0 . 

0 . 

0 . 

0 . 

0 . 

289. 

0. RESIDUAL 

289. 

1 1 1 

0 . 

0 . 

0 . 


.RESIDUAL 
. RESIDUAL 

.RESIDUAL 

.RESIDUAL 

. RESIDUAL 
. RESIDUAL 

. DISTILLA 
■ DISTILLA 

.RESIDUAL 

.RESIDUAL 


0.14 0.37 0. 

0 . 0 . 0 . 

O. 14 6737 67 


0.20 0.40 0 . 

O. 0. 0. 

0.11 0.36 0. 


0.11 0.36 0. 
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s*FUEL ENERGY SAVED BY PROCESS AND ECS** 


INDUSTRY 32412 MW 27.09 PROCESS MILLIONS BTU/HR 


0. PROCESS TEMPCF> 


PRODUCT CEMENT 


PAGE 235 


HOURS PER YEAR 7920. 


UTILITY FUEL COAL 


POWER TO HEAT RATIO ***** 

WASTE FUEL EGV STU* 10**6= 


WASTE FUEL 


COGEN COGEN COGEN COGEN AUX 


UT1LIT TOTAL SITE 


SAVED* FUEL 
NO -NET USED 


PROCES PROCES MW 


PROCES FUEL 


POWER ELECT B01LR USED 


10**6 10**6 10**6 10**6 10**6 
BTU/HR BTU/HR BTU/HR BTU/HR BTU/HR 


13**6 10**6 10**6 

BTU/HR BTU/HR BTU/HR 


HOT WATER BTU* 10**6= 

£ NET* FAIL F 


TOTAL* 
3 UTIL1T 

10**6 
BTU/HR 


FESR POWER HEAT 


FACTR FACTR 


41 GTRW16 GT-S5RE-16 POWR 

41 GTRW16 GT-35RE-16 HEAT 

42 GTR308 GT-60RE-08 POWR - 

42 GTR308 GT-G0RE-03 HEAT 

43 GTR312 GT-60RE-12 POWR 


43 GTR312 GT-60RE-12 HEAT 

44 GTR316 GT-60RE-16 POWR 
44 GTR316 GT-GORE-16 HEAT 


45 FCPADS FUEL-CL-PH POWR 
45 FCPADS FUEL-CL-PH HEAT 


46 FCMCDS FUEL-CL-HO POWR 
46 FCMCDS FUEL-CL-MO HEAT 


27. 

-107. 

0. 

259. DIST1 LLA 

259. 

1 

0. 10 

0.36 

0. 

0. 

0 . 

289. 

O.DISTtLLf- 

289. 

111 

0. 

0. 

0. 

27. 

-157. 

0. 

298 . DISTI LLA 

298. 

1 

-0.03 

0.31 

0 . 

0. 

0 . 

289. 

0 . D I ST I LLA 

289. 

111 

0. 

0. 

0. 

27. 

-121 . 

0. 

270 . DISTI LLA 

270. 

1 

0.06 

0.34 
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0. 

0 . 

289. 

0 . D I ST I LLA 

289. 

1 1 1 

0. 

0. 

0. 

27. 

-123. 

0. 

273. DISTI LLA 

273. 

1 

0.06 

0.34 

0. 

0. 

0 . 

289. 

0. DISTI LLA 

289. 

1 1 1 

0. 

0 . 

_ 0 . 


0. 46. 

243. 

41 . 

92. 

27. 

-49. 

0. 

243. DISTI LLA 

243. 

1 

0. 16 

0.38 

0 . 0 . 

0. 

0 . 

0 . 

0. 

0 . 

289. 

0 . D I ST I LLA 

289. 

111 

0. 

0 . 

0. 64. 

224. 

52. 

92. 

27. 

-61 . 

0 . 

224. DISTI LLA 

224. 

1 

0.22 

0.41 

0 . 0 . 

0 . 
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0 . 

0 . 

0. 
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111 

0. 
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* ft FUEL ENERGY SAVED BY PROCESS AND ECS** 

INDUSTRY 32413 MW 13.54 PROCESS MILLIONS BTU/HR 0. PROCESS TEMPI FI 0. PRODUCT CEMENT HOURS PER YEAR 7920. 


POWER TO HEAT RATIO ***** 

UTILITY FUEL COAL WASTE FUEL EQV BTU*10»*6= 0. HOT WATER BTU* 10**6= O. 






WASTE 

FUEL 

COGEN 

COGEN 

COGEN 

COGEN 

AUX 

UTILIT 

TOTAL SITE 

NET= 

FAIL 

FESR 

POWER 

HEAT 





FUEL 

SAVED= 

FUEL 

PROCES 

PROCES 

MW 

PROCES 

FUEL 

FUEL FUEL 

TOTAL+ 



FACTR 

FACTR 





USED 

NO -NET 

USED 

HEAT 

POWER 

ELECT 

BOILR 

USED 

SITE USED 

UTILIT 









1 0**6 

10**6 

10**6 

1 0**6 

1 0**6 


1 0**6 

1 0**6 

10**6 

10**6 









BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 


BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 





6 

STIRL 

STIRLING-1 

POWR 

0. 

-6. 

150. 

63. 

46. 

14. 

-74. 

0. 

150. RESIDUAL 

150. 

1 

-0.04 

0.31 

0. 

6 

STIRL 

STIRLING-1 

HEAT 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

144. 

0. RESIDUAL 

144. 

1 1 1 

0. 

0. 

0. 

1 

t 

6 

STIRL 

STIRLING-1 

POUR 

0. 

-6. 

150. 

63. 

46. 

14. 

-74. 

0. 

150. COAL 

150. 

1 

-0.04 

0.31 

0. 

6 

STIRL 

STIRL! NG-1 

HEAT 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

144. 

0 . COAL 

144. 

1 1 1 

0. 

0. 

0. 

7 

HEGT85 

HEL1UM-GT- 

POWR 

0. 

0. 

144. 

64. 

46. 

14. 

-76. 

0. 

144. COAL -AFB 

144. 

11 

0.00 

C. 32 

0. 

7 

HEGT85 

HELIUM-GT- 

HEAT 

0. 

0. 

0. 

0. 

0. 

O. 

0. 

144. 

O.COAL-AFB 

144. 

1 1 1 

0. 

0. 

0. . 

6 

HEGT60 

HELIUH-GT- 

POWR 

0. 

-34. 

178. 

77. 

46, 

14. 

-90. 

0. 

178. COAL- AFB 

178. 

11 

-0.24 

0.26 

0. 

e 

HEGT60 

HELIUM-GT- 

HEAT 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

144. 

O.COAL-AFB 

144. 

1 1 1 

0. 

0. 

0. 

9 

HEGTOO 

HELIUM-GT- 

POWR 

. 0. 

-118. 

263. 

159. 

46. 

14. 

-187. 

0. 

263. COAL-AFB 

263. 

11 

-0.82 

0.18 

0. 

9 

HEGTOO 

HELIUM-GT- 

HEAT 

O. 

0. 

0. 

0. 

0. 

0. 

0. 

144. 

0 . COAL-AFB 

144. 

111 

0. 

O. 

0. 

10 

FCMCCL 

FUEL-CL-MO 

POWR 

0. 

-8. 

152. 

73. 

46. 

14. 

-86. 

0. 

152. COAL 

152. 

11 

-0.05 

0.30 

0, 

10 

FCMCCL 

FUEL- CL -MO 

HEAT 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

144. 

0 . COAL 

144. 

1 1 1 

0. 

0. 

0. 

1 1 

FCSTCL 

FUEL-CL-ST 

POUR 

0. 

50. 

94. 

27. 

46. 

14. 

-32. 

0. 

S4 . COAL 

94. 

11 

0.35 

0.49 

0. 

1 1 

FCSTCL 

FUEL-CL-ST 

HEAT 

0. 

0. 

0. 

0. 

0. 

0, 

0. 

144. 

0 . COAL 

144. 

1 1 1 

0. 

0. 

0. 

12 

IGGTST 

INT-GAS-GT 

POWR 

O. 

29. 

116. 

36. 

46. 

14. 

-42. 

0. 

116. COAL 

1 16. 

1 1 

0.20 

0.40 

0. 

12 

I GGTST 

I NT- GAS -GT 

HEAT 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

144. 

0 . COAL 

144. 

1 1 1 

0. 

0. 

0. 

M ■' 

3 

1 13 

GTSOAR 

GT-NRSG- 1 0 

POUR 

0. 

-15. 

1 59. 

79. 

46. 

14. 

-93. 

0. 

159. RESIDUAL 

159. 

1 

-0.10 

0.29 

0. 

: 13 

L 

GTSOAR 

GT-IIRSG- 1 0 

HEAT 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

144. 

0. RESIDUAL 

144. 

1 1 1 

0. 

0. 

0. 



l 14 

GTAC08 

GT-HRSG-08 

POWR 

0. 

-27. 

171 . 

82. 

46. 

14. 

-97. 

0. 

171 .RESIDUAL 

171 . 

1 1 

-0. 19 

0.27 

0. 

l 14 

GTAC08 

GT-HRSG-06 

HEAT 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

144. 

0. RESIDUAL 

144. 

1 1 1 

0. 

0. 

°- * 

n 

► 15 

GTAC12 

GT-HRSG- 1 2 

POWR 

0. 

-7. 

152. 

78. 

46. 

14. 

-92. 

0. 

152. RESIDUAL 

152. 

1 1 

-0.05 

0.31 

0. 

o 15 

GTAC12 

GT-IIRSG- 1 2 

HEAT 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

144. 

0. RES I DUAL 

144. 

1 1 1 

0. 

0. 

0. 

7 16 

GTAC16 

GT-'HRSG- 1 6 

POWR 

0, 

1 . 

143. 

72. 

46. 

14. 

-85. 

0. 

143. RESIDUAL 

143. 

11 

. 0.01 

0.32 

0. 

f 16 

GTAC16 

GT-IIRSG- 16 

HEAT 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

144. 

0. RESIDUAL 

144. 

1 1 1 

0. 

0. 

_ 0, 

1 

i i7 

GTWC16 

GT-HRSG- 16 

POWR 

0. 

-2. 

147. 

59. 

43. 

14. 

-69. 

3. 

147. RESIDUAL 

147. 

1 1 

-0.02 

0.32 

0. 

« 17 

GTWC16 

GT-HRSG- 1 6 

HEAT 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

1*4. 

0. RESIDUAL 

144. 

1 1 1 

0. 

0» 

0. 


J- 

J 

III 

5 

> 

111 

2 

O 
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a* FUEL 

ENERGY 

SAVED BY 

PROCESS AND 

ECS** 







I NDUSTRY 

32413 MW 

13.54 

PROCESS 

MILLIONS BTU/HR 

0. PROCESS TEMPCF) 

0. PRODUCT CEMENT 

HOURS 

PER 

YEAR 7920. 









POWER TO HEAT 

RATIO ***** 









UTILITY FUEL 

COAL 





WASTE FUEL EGV BTU* 10**6= 0. HOT 

WATER BTU*1 0**6= 

a. 






WASTE 

FUEL 

COGEN 

COGEN 

COGEN 

COGEN 

AUX 

UTILIT 

TOTAL SITE 

NET* 

FAIL 

FESR 

POWER 

HEAT 





FUEL 

SAVED* 

FUEL 

PROCES 

PROCES 

MW 

PROCES 

FUEL 

FUEL FUEL 

TOTAL+ 



FACTR 

FACTR 





USED 

NO -NET 

USED 

HEAT 

POWER 

ELECT 

BOILR 

USED 

SITE USED 

UTILIT 









1 0**6 

1 0**6 

10**6 

| 0**6 

1 0**6 



1 0**6 

1 0**6 

10**6 

10**6 




* 





BTU/HR 

BTU/HR 

BTU/HR 

B J/HR 

BTU/HR 



BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 





30 

DESOA2 

DIESEL-SOA 

FOUR 

0 . 

16. 

128. 

28. 

46. 


14. 

-33. 

0 . 

1 28. DISTI LLA 

126. 

1 

0.11 

0.36 

0 . 

30 

DESOA2 

DI ESEL-SOA 

HEAT 

0 . 

0 . 

0 . 

0 . 

0 . 


0 . 

0 . 

144. 

O.DISTILLA 

144. 

1 1 1 

0 . 

0 . 

0 . 

30 

DES0A2 

DIESEL-SOA 

POWR 

0 . 

16. 

128. 

28. 

46. 


14. 

-33. 

0 . 

128. RESIDUAL 

128. 

1 

0.11 

0.36 

0. M 

30 

DESGA2 

DIESEL-SOA 

HEAT 

0 . 

0 . 

0 . 

0 . 

0 . 


0 . 

0 . 

144. 

o. res: DUAL 

144. 

111 

0 . 

0 . 

0 . j 

31 

DESOA1 

DIESEL-SOA 

POWR 

0 . 

16. 

128. 

51 . 

46. 


14. 

-60. 

0 . 

1 28. DI ST I LLA 

126. 

1 

0. 1 1 

0.36 

0 . : 

31 

DESOA 1 

DIESEL-SOA 

HEAT 

0 . 

0 . 

0 . 

0 . 

0 . 


0 . 

0 . 

144. 

O.DISTILLA 

144. 

1 1 1 

0 . 

0 . 

0 . 

31 

DESOA1 

DIESEL-SOA 

POWR 

0 . 

16. 

128. 

51 . 

46. 


14. 

-60. 

0 . 

128. RESIDUAL 

128. 

1 

O. 1 1 

0.36 

0 . 

31 

DESOA 1 

DIESEL-SOA 

HEAT 

0 . 

0 . 

0 . 

0 . 

0 . 


0 . 

0 . 

144. 

0. RESIDUAL 

144. 

111 

0. 

0. 

0 . 

32 

GTSOAD 

GT-HRSG- 1 0 

POWR 

0. 

-14. 

158. 

85. 

46. 


14. 

-100. 

0. 

158. DISTI LLA 

158. 

1 

-0.10 

0.29 

0. 

32 

GTSOAD 

GT-HRSG- 1 0 

HEAT 

O. 

0. 

0. 

0. 

0. 


O. 

0 . 

144. 

O. DISTILLA 

144. 

111 

0. 

O. 

0. 

33 

QTRA08 

GT-85RE-08 

POWR 

0. 

15. 

129. 

52. 

46. 


14. 

-61 . 

0 . 

1 29. D I ST I LLA 

129. 

1 

0. 10 

0.36 

0 . 

33 

GTRA08 

GT-85RE-08 

HEAT 

0. 

0. 

0. 

0. 

0. 


0. 

0. 

144. 

O.DISTILLA 

144. 

111 

0. 

0. 

0. 

34 

GTRA12 

GT-35RE- 1 2 

POWR 

0. 

15. 

129. 

53. 

46. 


14. 

-62. 

0. 

129. DISTILLA 

129. 

1 1 

0.11 

0.36 

0. 

34 

GTRA12 

GT-C5RE-12 

HEAT 

0. 

0. 

0. 

0. 

0. 


0. 

0. 

144. 

O.DISTILLA 

144. 

111 

0. 

0. 

0 

35 

GTRA16 

GT-8SRE-16 

POWR 

0 . 

12. 

132. 

56. 

46. 


14. 

-66. 

0 . 

132. DISTILLA 

132. 

1 1 

0.08 

0.35 

0 . 

35 

GTRA16 

GT-85RE-16 

HEAT 

0 . 

0 . 

0 . 

0 . 

0 . 


0 . 

0 . 

144. 

O.DISTILLA 

144. 

1 1 1 

0 . 

0 . 

0 . 

D 

d| 36 

GTR208 

GT-60RE-08 

POWR 

0 . 

0 . 

144. 

68. 

46. 


14. 

-80. 

0 . 

144. DISTI LLA 

144. 

1 

0 . 

0.32 

0 . 

“ 36 

I 

GTR208 

GT-G0RE-08 

HEAT 

0 . 

0 . 

0 . 

0 . 

0 . 


0 . 

0 . 

144. 

O.DISTILLA 

144. 

1 1 1 

0 . 

0 . 

0 . 

• 37 

GTR212 

GT-60RE- 1 2 

POWR 

0 . 

4. 

140. 

63. 

46. 


14. 

-74. 

0 . 

140. DISTILLA 

140. 

1 1 

0.03 

0.33 

0 . 

u 37 

GTR212 

GT-60RE-12 

HEAT 

0 . 

0 . 

0 . 

0 . 

0 . 


0 . 

0 . 

144. 

O.DISTILLA 

144. 

1 1 1 

0 . 

0 . 

0 . 

/) 

S 38 

GTR216 

GT-60RE- 1 6 

POWR 

0 , 

7. 

137. 

61 . 

46. 


14. 

-72. 

0 . 

137. DISTI LLA 

137. 

11 

0.05 

0.34 

0 . 

3 38 
z 

GTR21S 

GT-60RE-1 6 

HEAT 

0 . 

0 . 

0 . 

0 . 

0 . 


0 . 

0 . 

144. 

O.DISTILLA 

144. 

111 

0 . 

0 . 

0 . 

B 39 

GTRW08 

GT-G5RE-08 

POWR 

0 . 

13. 

132. 

43. 

46. 


14. 

-51 . 

0 . 

132. DISTI LLA 

132. 

11 

0.09 

0.35 

0 . 

E 39 

GTRW08 

GT-85RE-08 

HEAT 

* 0 . 

0 . 

0 . 

0 . 

0 . 


0 . 

0 . 

144. 

O.DISTILLA 

144. 

11 1 

0 . 

0 . 

0 . 

s 40 

GTRW12 

GT-85RE- 1 2 

POWR 

0 . 

17. 

127. 

42. 

46. 


14. 

-50. 

0 . 

127. DISTILLA 

127. 

1 1 

0.12 

0.36 

0 . 

« 40 

L 

GTRW12 

GT-85RE- 1 2 

HEAT 

0 . 

0. 

0 . 

0 . 

0 . 


6, 

0 . 

144. 

O.DISTILLA 

144. 

1 1 1 

0 . 

0 . 

0 . 

J 

i] 

S 

>■ 

u 
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l&SE PEG ADV DESIGN ENGR 

**EUEL EN 

INDUSTRY 32414 MW 6.77 PROCESS MILLIONS BTU/HR 

. 

UTILITY FUEL COAL 


GENERAL ELECTRIC COMPANY 
COGENERATION TECHNOLOGY ALTERNATIVES STUDY 

REPORT 5 ■ 1 

**FUEL ENERGY SAVED BY PROCESS AMD ECS** 


O. PROCESS TEMP (FI 


0. PRODUCT CEMENT 


HOURS PER YEAR 7920. 


POWER TO HEAT RATIO ***** 

WASTE FUEL EGV BTU* 10**6= 


WASTE FUEL COGEN 
FUEL SAVED= FUEL 
USED Nu -MET USED 
10**6 10**6 10**6 


COGEN COSEN CQQEN 
PROCES PROCES MW 
HEAT POWER ELECT 
10**6 10**6 


0 

ONOCGN 

NO COG 

O N 

0 . 

1 

STM 141 

STM-TURB-1 

POWR 

0 . 

1 

STM 141 

STM-TURB-1 

HEAT 

0 . 

1 

STM141 

STM-TURB-1 

POWR 

0 . 

1 

STM 141 

STM-TURB-1 

HEAT 

0 . 

1 

STM141 

STM -TURD - 1 

POWR 

0 . 

1 

STM141 

STM-TURB-1 

HEAT 

0 . 

2 

STM088 

STM-TURB-8 

POWR 

0 . 

2 

STM030 

STM-TURB-8 

HEAT 

0 . 

2 

STM088 

STM-TURB-8 

POWR 

0 . 

2 

STM088 

STM-TURB-G 

HEAT 

0 . 

2 

STM088 

STM- TURD- 8 

POWR 

0 . 

2 

STM008 

STH-TURB-8 

HEAT 

0 . 


EVTU/IIR BTU/HR BTU/HR BTU/HR BTU/HR 



3 

PFBSTM 

PFB-STMTB- 

POWR 

0 . 

12. 

60. 

29. 

23. 1 

3 

PFBSTM 

PFB-STHTB- 

HEAT 

0 . 

0 . 

0 . 

0 . 

0 . ( 

4 

T I STMT 

Tl -STHTB-1 

POWR 

0 . 

17. 

56. 

24. 

23. 1 

4 

T I STMT 

Tl -STHTB-1 

HEAT 

0 . 

0 . 

0 . 

0 . 

0 . ( 

4 

TISTMT 

TI-STMTB-1 

POWR 

0 . 

17. 

56. 

24. 

23. 

4 

T I STMT 

Tl -STHTB-1 

HEAT 

0 . 

0 . 

0 . 

0 . 

0 . < 

5 

TIHRSG 

THERMIONIC 

POWR 

0 . 

-92. 

164. 

116. 

23. 1 

5 

TIHRSG 

Tl IERI1 IONIC 

HEAT 

0 . 

O. 

O. 

0 . 

0 . < 

5 

TIHRSG 

THERMIONIC 

POWR 

0 . 

-92. 

164. 

116. 

23. 

5 

TIHRSG 

THERMIONIC 

HEAT 

0 . 

0 . 

0 . 

0 . 

0 . ( 

6 

STIRL 

STIRLING-1 

POWR 

0 . 

-3. 

75. 

31 . 

23. 


AUX UTILIT TOTAL SITE 
PROCES FUEL FUEL FUEL 
BO I LR USED SITE USED 
10**6 10**6 10**6 
BTU/HR BTU/HR BTU/H R 

0. 72. O.DISTILLA 

-42. 0. 69. RESIDUAL 

0. 72. 0 ■ RES I DUAL 

-42. 0. 69.C0AL-FGD 

0. 72. O.COAL-FGD 


O. HOT WATER BTU* 10**6* 
SITE NET* FAIL 


NET* 

TOTAL* 

UTILIT 

10**6 

BTU/HR 


FESR PO WER HEAT 
FACTR FACTR 


72. 

0 

0 . 

0.32 

69. 

1 1 

0.04 

0.33 

72. 

111 

0 . 

0 . 

69. 

11 

0,04 

C. 33 

72. 

1 1 1 

0 . 

o. a 



-49. 

0 . 

76. COAL-AFB 

76. 

1 

-0.06 

0.30 

0 . 

i. 6. 

72. 

0 . COAL-AFB 

72. 

111 

0 . 

0 . 

0 . 



0. 17 

0.30 

0 

0. 

0. 

0 

0.23 

0.41 

0 


164. RES I DUAL 
O . RES1 DUAL 


1 -1.27 0.14 

111 0 . 0 . 


6 STIRL STIRLING-1 
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**FUEL 

ENERGY 

SAVED BY PROCESS AMD 

ECS** 







1 MOUSTRY 

32414 MW 

6.77 

PROCESS MILLIONS BTU/HR 

0. PROCESS 

TEMPCF) 

0. PRODUCT CEMENT 

HOURS 

PER 

YEAR 

7920. 









POWER TO HEAT RATIO ***** 









UTILITY FUEL 

COAL 





WASTE 

FUEL EQV BTU* 10**6= 0. HOT 

WATER BTU* 10**6= 

0. 






WASTE 

FUEL 

COGEN 

COGEN 

COGEN 

COGEN 

AUX 

UTIL1T 

TOTAL SITE 

NET* 

FAIL 

FESR 

POWER 

HEAT ! 





FUEL 

SAVED* 

FUEL 

PROCES 

PROCES 

MW 


PROCES 

FUEL 

FUEL FUEL 

TOTAL+ 



FACTR 

FACTR 





USED 

NO -MET 

USED 

HEAT 

POWER 

ELECT 

BOILR 

USED 

SITE USED 

UTILIT 









1 0**6 

10**6 

10**6 

1 0**6 

10**6 



1 0**6 

10**6 

10**6 

1 0**6 









BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 



BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 





18 

CC1626 

GTST- 16/26 

POWR 

0. 

22. 

50. 

1 1 . 

23. 


7. 

-13. 

0. 

50. RESIDUAL 

50, 

11 

0.31 

0.46 

0. 

18 

CC1626 

GTST- 16/26 

HEAT 


0. 

0. 

0. 

0. 


0. 

0. 

72. 

0. RESIDUAL 

72, 

1 1 1 

0. 

0. 

0. 

19 

CC1622 

GTST- 16/22 

POWR 

0. 

22. 

50. 

13. 

23. 


7. 

-15. 

0. 

50. RESIDUAL 




0.46 

0. 

19 

CC1622 

GTST- 16/22 

HEAT 

0. 

0. 

0. 

0. 

0. 


O. 

0. 

72. 

0. RESIDUAL 





o. s 

20 

CC1222 

GTST- 12/22 

POWR 

0. 

23. 

50. 

12. 

23. 


7. 

-15. 

0. 

50. RESIDUAL 


■I 



o. ; 

20 

CC1222 

GT^T- 12/22 

HEAT 

0. 

0. 

0. 

O. 

0. 


0. 

0. 

72. 

0. RESIDUAL 

72. 

1 1 1 

0. 

0. 


21 

CC0822 

GTST-08/22 

POWR 

0. 

22. 

50. 

15. 

23. 


7. 

-17. 

0. 

50. RESIDUAL 

50. 

1 1 

0.31 

0.46 

0. 

21 

CC0822 

GTST-00/22 

HEAT 

0. 

0. 

0. 

0. 

0. 


0. 

0. 

72. 

0. RESIDUAL 

72. 

in 

O. 

0. 

0. 

22 

STIG15 

STIG-15-16 

POWR 

0. 

12. 

61 . 

1 . 

23. 


7. 

-1 . 

0. 

61 .RESIDUAL 

61 . 

n 

0.16 

0.38 

0. 

22 

STIG15 

STIG-15-16 

HEAT 

0. 

0. 

0. 

0. 

0. 


0. 

0. 

72. 

0. RESIDUAL 

72. 

in 

0. 

0. 

0. 

23 

STIG10 

ST1G-10-16 

POWR 

0. 

8. 

64. 

9. 

23. 


7. 

-10, 

0. 

64. RES I DUAL 

64. 

1 1 

0. 1 1 

0.36 

0. 

23 

STIG10 

ST I G- 1 0- 1 6 

HEAT 

0. 

0. 

O. 

0. 

0. 


0. 

0. 

72, 

0. RES I DUAL 

72. 

in 

0. 

0, 

0. 

24 

STIG1S 

STIG-1S-16 

POWR 

0. 

3. 

69. 

15. 

23. 


7. 

-17. 

0. 

69. RESIDUAL 

69. 

1 1 

0.05 

0.34 

0. 

24 

STIG1S 

STIG-1S-16 

HEAT 

0. 

0. 

0. 

0. 

0. 


0. 

0. 

72. 

0. RESIDUAL 

72. 

1 1 1 

0. 

0. 

0. 

25 

DEADV3 

DIESEL -ADV 

POWR 

0. 

10. 

62. 

2.2. 

23. 


7. 

-26. 

0. 

62. RES! DUAL 

62. 

i 

0.14 

0.37 

0. 

25 

DEADV3 

DIESEL- ADV 

HEAT 

0. 

0. 

0. 

0. 

0. 


0. 

0. 

72. 

0. RESIDUAL 

72. 

1 1 1 

0. 

0. 

o. 

26 

DEADV2 

DIESEL- ADV 

POWR 

0. 

10. 

62. 

16. 

23. 


7. 

-19. 

0. 

62. RESIDUAL 

62. 

i 

0. 14 

0.37 

0. 

26 

DEADV2 

DIESEL-ADV 

HEAT 

0. 

0. 

0. 

0. 

0. 


0. 

0. 

72. 

0. RESIDUAL 

72. 

in 

0. 

0. 

0. 

27 

DEA0V1 

DIESEL -ADV 

POWR 

0. 

10. 

62. 

24. 

23. 


7. 

-29. 

0. 

62, RESIDUAL 

62. 

i 

0. 14 

0.37 

0. 

27 

DEADV1 

DIE3EL-ADV 

HEAT 

0. 

0. 

0. 

0. 

0. 


0. 

0. 

72. 

0. RESIDUAL 

72. 

in 

0. 

0. 

0. B 

28 

DEHTPM 

ADV-DIESEL 

FOUR 

0. 

15. 

58. 

29. 

23. 


7. 

-35. 

0. 

58. RESIDUAL 

58. 

i 

0.20 

0.40 

0. I 

23 

DEHTPI1 

ADV- DIESEL 

HEAT 

0. 


0. 

0. 

0. 


0. 

0. 

72, 

0. RESIDUAL 

72. 

in 

0. 

0. 

0. fi 

29 

DESOA3 

DIESEL-SOA 

POWR 

0. 

8. 

64. 

21 . 

23. 


7. 

-25. 

0. 

64.DISTILLA 

64. 

i 

0.11 

0.36 

0. 1 

29 

DES0A3 

D1ESEL-S0A 

HEAT 

0. 

0. 

0. 

0. 

0. 


0. 

0. 

72. 

O.DJSTILLA 

72. 

m 

O. 

O. 

o. H 

29 

DESOA3 

DIESEL-SOA 

POWR 

0. 

8. 

64. 

21 . 

23. 


7. 

-25. 

0. 

64. RES I DUAL 

64. 

i 

0.11 

0.36 

0. 1 

29 

DES0A3 

DIE-SEL-SCiA 

HEAT 


0. 

0. 

0. 

0. 


0. 

0. 

72. 

0. RESIDUAL 

72. 

1 1 1 

0. 

0. 

0. I 
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DATE 06/06/79 GENERAL ELECTRIC COMPANY 

COGENERATION TECHNOLOGY ALTERNATIVES STUDY 

I&SE PEO ADV DESIGN ENGR REPORT 5 ■ 1 

**FUEL ENERGY SAVED BY PROCESS AMD ECS** 

INDUSTRY 32414 MW 6.7? PROCESS MILLIONS BTU/HR 0. PROCESS TEMP(F) 0. PRODUCT CEMENT HOURS PER YEAR 7920. 


POWER TO HEAT RATIO ***** 

UTILITY FUEL COAL WASTE FUEL EQV BTU*10**S= 0, HOT WATER BTU*10**6= 0, 






WASTE 

FUEL 

COGEN 

COGEN 

COGEN 

COGEN 

AUX 

UTILIT 

TOTAL SITE 

NET= 

FAIL 

FESR 

POWER 

HEAT 





FUEL 
USED 
1 0**6 
BTU/HR 

SAVED* 
NO -NET 
1 0**6 
BTU/HR 

FUEL 

USED 

10**6 

BTU/HR 

PROCES 

HEAT 

10**6 

BTU/HR 

PROCES 

POWER 

10**6 

BTU/HR 

MW 

ELECT 

PROCES 
BOILR 
1 0**6 
BTU/HR 

FUEL 
USED 
1 0**6 
BTU/HR 

FUEL FUEL 

SITE USED 

1 0**6 
BTU/HR 

TOTAL+ 

UTILIT 

10**6 

BTU/HR 



FACTR 

FACTR 

41 

GTRW1 6 

GT-3FRE-16 

POWR 

0. 

7. 

65, 

23. 

23. 

7. 

-27. 

0. 

65.DISTILLA 

65. 

11 

0.10 

0.36 

0. 

41 

GTRW16 

GT-S5RE-16 

HEAT 

0. 

0. 

0. 

0. 

0 . 

0. 

0. 

72. 

0. DISTILLA 

72. 

111 

0. 

0. 

0. 

42 

GTR308 

GT-60RE-08 

POWR 

0. 

-2. 

75. 

33. 

23, 

7. 

-39. 

0. 

75.DISTILLA 

75. 

1 1 

-0.03 

0.31 

0. 

42 

GTR308 

GT-60RE-08 

HEAT 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

72. 

0. DISTILLA 

72. 

111 

0. 

0. 

0. 

43 

GTR312 

GT-60RE-12 

POWR 

0. 

5. 

68. 

26. 

23. 

7. 

-30. 

0. 

66.DISTILLA 

68. 

1 1 

0.06 

0.34 

0, 

43 

GTR312 

GT-60RE-12 

HEAT 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

72. 

0. DISTILLA 

72. 

111 

0. 

0. 

0. 

44 

GTR316 

GT-60RE-16 

POWR 

0. 

4. 

68. 

26. 

23. 

7. 

-31 . 

0. 

68. DISTILLA 

68. 

11 

0.06 

0.34 

0. 

44 

GTR316 

GT-60RE-16 

HEAT 

0. 

0. 

0. 

0. 

O. 

0. 

0. 

72. 

0. DISTILLA 

72. 

111 

0. 

0, 

0. 

45 

FCPADS 

FUEL-CL-PH 

POWR 

0. 

11 . 

61 . 

10. 

23. 

7. 

-12. 

0. 

61. DISTILLA 

61. 

1 

0. 16 

0.38 

0. 

45 

FCPADS 

FUEL-CL-PH 

HEAT 

0 . 

0 . 

0. 

0 . 

0. 

0. 

0 . 

72. 

0. DISTILLA 

72. 

111 

0. 

0. 

0. 

46 

FCMCDS 

FUEL -CL -MO 

POWR 

0 . 

16. 

56. 

13. 

23. 

7. 

-15. 

0. 

56. DISTILLA 

56. 

1 

0.22 

0.41 

0. 

46 

FCMCDS 

FUEL-CL-MO 

HEAT 

0 . 

0 . 

0 . 

0 . 

O. 

0 . 

0 . 

72. 

0. DISTILLA 

72. 

111 

0. 

0 . 

0. 
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DATE 06/06/79 GENERAL ELECTRIC COMPANY PAGE 247 

COGENERATION TECHNOLOGY ALTERNATIVES STUDY 

1RSE PEG ADV DESIGN ENGR REPORT 5 . 1 

**FUEL ENERGY SAVED BY PROCESS AND ECS** 

INDUSTRY 33121 MU 60.00 PROCESS MILLIONS BTU/HR 93.0 PROCESS TEMPCF) 446. PRODUCT SPECIAL-STEE HOURS PER YEAR 6700. 


POWER TO HEAT RATIO 2.201 

UTILITY FUEL COAL WASTE FUEL EQV BTU*10**6= O. HOT WATER BTU*10**6= O. 

WASTE FUEL COGEN COGEN COGEN COGEN AUX UTILIT TOTAL SITE NET* FAIL FESR POWER HEAT 

FUEL SAVED* FUEL PROCES PROCES MW PROCES FUEL FUEL FUEL TOTAL* FACTR FACTR 

USED NO-NET USED HEAT POWER ELECT BOILR USED SITE USED UTILIT 

10**6 10**6 10**6 10**6 10**6 10**6 10**6 10**6 10**6 
BTU/HR BTU/HR BTU/HR BTU/HR BTU/HR BTU/HR BTU/HR BTU/HR BTU/HR 


6 STIRL STIRLING-1 POWR 0. -138. 887. 442. 205. 60. -410. 0. 887. RESIDUAL 887. 0 -0.18 0.23 0,10 

6 STIRL STIRLING-1 HEAT 0. 57. 187. 93. 43. 13. O. 505. 187. RESIDUAL 692. O 0.08 0.06 0.13 


6 

STIRL 

ST 1 RL I MG - 1 

POWR 

0. 

-138. 

887. 

442. 

205. 

. 60. 

-410. 

0. 

887 . COAL 

887. 

0 

-0. 18 

0.23 

0.10 

6 

STIRL 

STIRLING-1 

HEAT 

0. 

57. 

187. 

93. 

43. 

13. 

0. 

505. 

187. COAL 

692. 

0 

0.08 

0.06 

0,13 

7 

HEGT85 

HELIUM-GT- 

POWR 

0. 

-12. 

638. 

-1 1 . 

205. 

60. 

123. 

0 . 

761 .COAL- AFB 

761 . 

1 

-0.02 

0.27 

0. 12 


7 

HEGT35 

HELIUM-GT- 

HEAT 

-5162. 

93. 

-5162. 

93. 

-1657. 

-486. 

0. 

5817. 

-51 62. COAL- AFB 

656. 

1 1 

-6.77 

-2.53 

0.14 

8 

HEGT60 

HELIUM-GT- 

POWR 

0. 

-41 . 

790. 

160. 

205. 

60. 

-79. 

0. 

790. COAL- AFB 

790. 

0 

-0.06 

0.26 

0.12 

8 

HEGT60 

HELIUM-GT- 

HEAT 

0. 

22. 

460. 

93. 

119. 

35. 

0. 

267. 

460. COAL-AFB 

727. 

10 

0.03 

0. 16 

0.13 

9 

HEGTOO 

HELI UM-GT- 

POWR 

0. 

-414. 

1163, 

548. 

205. 

60. 

-535. 

0. 

11 63. COAL- AFB 

1163. 

0 

-0.55 

0. 18 

0.08 

9 

HEGTOO 

HELIUM-GT- 

HEAT 

0. 

21 . 

198. 

93. 

35. 

10. 

0. 

531 . 

198. COAL-AFB 

729, 

10 

0.03 

0.05 

0. 13 

10 

FCMCCL 

FUEL-CL-MO 

POWR 

0. • 

76. 

673. 

317. 

205. 

60. 

-264. 

0. 

673. COAL 

673. 

10 

0. 10 

0.30 

0. 14 

10 

FCMCCL 

FUEL-CL-MO 

HEAT 

0. 

100. 

197. 

93. 

60. 

18. 

0. 

452. 

197. COAL 

650. 

10 

0.13 

0.09 

0. 14 

1 1 

FCSTCL 

FUEL-CL-ST 

POWR 

O’. 

166. 

583. 

249. 

205, 

60. 

-184. 

0. 

583 . COAL 

583. 

10 

0.22 

0.35 

0. 16 

1 1 

FCSTCL 

FUEL-CL-ST 

HEAT 

0. 

131 . 

217. 

93. 

76. 

22. 

0. 

401 . 

217. COAL 

618. 

10 

0. 17 

0.12 

0. 15 

12 

1GGTST 

I NT-GAS-GT 

POWR 

0. 

-69. 

818. 

376. 

205. 

60. 

-333. 

0. 

81 8. COAL 

818. 

10 

-0.C9 

0.25 

0.11 

12 

I GGTST 

I NT-GAS-GT 

HEAT 

0. 

65. 

202. 

93. 

51 . 

15. 

O. 

482. 

202. COAL 

684. 

10 

0.09 

0.07 

0.14 

13 

GTSOAR 

GT-HRSG- 1 0 

POWR 

0. 

43. 

706. 

281 . 

205. 

60. - 

-221 . 

0. 

706. RESIDUAL 

706. 

0 

0.06 

0.29 

0.13 

13 

GTSOAR 

GT-IIRSG-1 0 

HEAT 

0. 

87. 

234. 

93. 

68. 

20. 

0. 

428. 

234. RES I DUAL 

662. 

0 

0. 12 

0. 10 

0.14 


14 

GTACO© 

GT-HRSG-08 

POWR 

O. 

-9. 

758. 

391 . 

205. 

60. 

-351 . 

0 . 

758. RESIDUAL 

758. 

0 

-0.01 

0.27 

0.12 


14 

GTAC08 

GT-HRSG-08 

HEAT 

0 . 

81 . 

180. 

93. 

49. 

14. 

0 . 

488. 

180. RESIDUAL - 

663. 

0 

0 . 1 1 

0.07 

0. 14 


15 

GTAC12 

GT-HRSG- 12 

POWR 

0 . 

78. 

671 . 

31 1 . 

205. 

60. 

-256. 

0 . 

671 .RESIDUAL 

671 . 

0 

0.10 

0.31 

0.14 

1 

„ J 

15 

GTAC12 

GT-HRSG- 12 

HEAT 

0 . 

100. 

201 . 

93. 

61 . 

18. 

0 . 

448. 

201 .RESIDUAL 

649. 

0 

0.13 

0.09 

0. 14 


16 

GTAC1 6 

GT-HRSG- 16 

POWR 

0 . 

1 15. 

634. 

269. 

205. 

60. 

-207. 

0 . 

634. RESIDUAL 

634. 

0 

0.15 

0.32 

0.15 


i 6 

GTAC16 

GT-HRSG- 16 

HEAT 

0 . 

111. 

219. 

93. 

71 . 

21 . 

0 . 

418. 

21 9. RESIDUAL 

638. 

0 

0.15 

0 . 1 1 

0.15 


17 

GTWC16 

GT-HRSG- 16 

POWR 

0 . 

99. 

650. 

263. 

205. 

60. 

-201 . 

0 . 

650. RESIDUAL 

650. 

0 

0. 13 

0.32 

0, 14 


17 

GTWC16 

GT-HRSG- 16 

HEAT 

0, 

106. 

229. 

93. 

72. 

21 . 

0 . 

414. 

229. RESIDUAL 

643. 

0 

0. 14 

0. 1 1 

0. 14 
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DATE 06/06/79 
I&SE PEO APV DESIGN ENOR 


GENERAL ELECTRIC COMPANY 
COGENERATION TECHNOLOGY ALTERNATIVES STUDY 

REPORT 5 . 1 

**FUEL ENERGY SAVED BY PROCESS AND ECS** 


PAGE 249 


INDUSTRY 33121 MW 60.00 PROCESS MILLIONS BTU/HR 


: 

UTILITY FUEL COAL 


93.0 PROCESS TEMPI F) 


448. PRODUCT SPECIAL-STEE HOURS PER YEAR 6700. 


POWER TO HEAT RATIO 2.201 

WASTE FUEL EQV BTU* 10**6= 


WASTE FUEL COGEN COGEN COGEN COGEN AUX 


UT1 LIT TOTAL SITE 


SAVED= FUEL 
NO -NET USED 


PROCES PRGCES MW 


PROCES FUEL 


POWER ELECT BOILR USED 


10**6 10**6 10**6 10**6 10**6 
BTU/HR BTU/HR BTU/HR BTU/HR BTU/HR 


10**6 10**6 10**6 
BTU/HR BTU/HR BTU/HR 


HOT WATER BTU* 10**6= 

i NET= FAIL F 

TOTAL+ 

3 UTIL1T 

10**6 
BTU/HR 


FESR PO WER HEAT 
FACTR FACTR 


30 DES0A2 DIESEL-SOA POWR 
30 DES0A2 DIESEL-SOA HEAT 


30 DES8A2 DIESEL-SOA POWR 

30 DESGA2 DIESEL-SOA HEAT 

31 DES0A1 DIESEL-SOA POWR 


31 DESOA1 DIESEL-SOA HEAT 

31 DES0A1 DIESEL-SOA POWR 
31 DESOA1 DIESEL-SOA HEAT 


32 GTSOAD GT.-HRSG-IO POWR 
32 GTSOAD GT-IIHSG-10 HEAT 


33 GTRA08 GT-35RE-08 POWR 

33 GTRA08 GT-85RE-08 HEAT 

34 GTRA12 GT-85RE-12 POWR 


34 GTRA12 GT-35RE-12 HEAT 

35 GTRA16 GT-85RE-16 POWR 
35 GTRA1S GT-85RE-16 HEAT 


36 GTR208 GT-60RE-08 POWR 
36 GTR208 GT-60RE-08 HEAT 


37 GTR212 GT-60RE-12 POWR 

37 GTR212 GT-GORE-12 HEAT 

38 GTR216 GT-60RE-16 POWR 


38 GTR216 GT-60RE-16 HEAT 

39 GTRW08 GT-85RE-08 POWR 

39 GTRW08 GT-85RE-08 HEAT 

40 GTRW12 GT-05RE-1 2 POWR 
40 GTRW12 GT-85RE-12 HEAT 


182. 

567. 

125. 

205. 

60. 

-37. 

0. 

567. DISTILLA 

567. 

1 

0.24 

0.36 

0/16 

164. 

423. 

93. 

153. 

45. 

0. 

163. 

423. DISTILLA 

586. 

1 

0.22 

0.26 

0. 16 



-266. 

0 . 


567. RES I DUAL 
423. RES I DUAL 

567.DISTILLA 


232.DISTILLA 

567. RESIDUAL 
232. RESIDUAL 


701 .DISTILLA 
205.DISTILLA 



0.24 

0.36 

0. 16 

0.22 

0.26 

0. 16 

0.24 

0.36 

0.16 

0.19 

0. 14 

0.15 

0.24 

0.36 

0.16 

0. 19 

0. 14 

0.15 


0.06 0.29 0,13 

0.12 0.09 0.14 



176. 

573. 

170. 

205. 

60. 

-91 . 

0. 

573. DISTILLA 

573. 

0 

0.23 

0.36 

0. 16 

1 . 

146. 

313. 

93. 

112. 

33. 

0. 

290. 

313, DISTILLA 

604. 

0 

0. 19 

0. 19 

0. 15 

1 . 

177. 

572. 

179. 

205. 

60. 

-101 . 

0. 

572. DISTILLA 

572. 

O 

0.24 

0.36 

0. 16 



-178. 

0 . 


-158. 

0 . 


205. 

60. 

-150. 

0 . 

86. 

25. 

0 . 

370. 

205. 

60. 

-61 . 

0 . 

131 . 

38. 

0 . 

229. 

205. 

60. 

-63. 

0 . 

130. 

38. 

0 . 

233. 


297. DISTILLA 

587. DISTILLA 
278. DISTILLA 


640. DISTILLA 
244. DISTILLA 


620. DISTILLA 
254. DISTILLA 

607. DISTILLA 


256. DISTILLA 

583. DISTILLA 
374. DISTILLA 

562. DISTILLA 
358. DISTILLA 



0 

0. 19 

0. 1 8 

0. IS 

0 

0.22 

0.35 

0.16 

El 

0.18 

0. 16 

0.15 

0 

0.15 

0.32 

0.15 

0 

0. 15 

0. 12 

0.15 

0 

0.17 

0.33 

0. 15 

0 

0. 16 

0. 13 

0.15 

0 

0. 19 

0.34 

0. 15 

0 

0. 16 

0. 14 

0.15 

0 

D.22 

0.35 

0.16 

0 

0. 19 

0.22 

0.15 

0 

0.25 

0.36 

0. 17 

0 

0.21 

0.22 

0. 16 
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S DATE 06/06/79 

l&SE PEP ADV DESIGN ENGR 


GENERAL ELECTRIC COMPANY 
COGENERATION TECHNOLOGY ALTERNATIVES STUDY 

REPORT 5. 1 

**FUEL ENERGY SAVED BY PROCESS AND ECS** 


PAGE 251 


INDUSTRY 33251 MW 260.00 PROCESS MILLIONS BTU/HR 912.0 PROCESS TEMPI F) 

' POWER TO HEAT RATIO 1.048 

UTILITY FUEL COAL WASTE FUEL EOV BTU*10**6= 529. 


448. PRODUCT INTGR-STEEL HOURS PER YEAR 6700. 


WASTE FUEL COGEN COGEN COGEN COGEN AUX 


UTILIT TOTAL SITE 


FUEL SAVED* FUEL PRQCES PROCES 

USED MO -NET USED HEAT POWER 

10**6 10**6 10**6 10**6 10**6 

BTU/HR BTU/HR BTU/HR BTU/HR BTU/HR 


PROCES PROCES MW PROCES FUEL FUEL 

HEAT POWER ELECT BO I LR USED SITE 

10**6 10**6 10**6 10**6 10**6 

BTU/HR BTU/HR - BTU/HR BTU/HR BTU/HR 


HOT WATER BTU* 10**6= 

£ NET* FAIL F 

TOTAL+ 

3 UTILIT 

10**6 
BTU/HR 


0 

ONOCGN 

NO COG 

0 N 

529. 

0 . 

0 . 

0 . 

0 . 

0 . 

1072. 

2986. 

1 

STM 141 

STM-TURB- 1 

POWR 

529. 

-7209. 

1 1 268 . 

8622. 

955. 

280. 

-907* 

0 . 

1 

STM 141 

STM-TURB- 1 

HEAT 

529. 

197. 

1192. 

912. 

lOI . 

30. 

0 . 

2670. 

1 

STM141 

STM-TURB- 1 

POWR 

529. 

-7209. 

11268. 

8622. 

955. 

280. 

-9071 . 

0 . 

1 

STM141 

STM-TURB- 1 

HEAT 

529. 

197. 

1192. 

912. 

101 . 

30. 

0 . 

2670. 

1 

STM 141 

STM-TURB-1 

POWR 

529. 

-7209. 

11268. 

8622. 

955. 

230. 

-9071 . 

0 . 

1 

STM 141 

STM-TURB- 1 

HEAT 

529. 

197. 

1 192. 

912. 

101 . 

30. 

0. 

2670. 


2 STM088 STM-TURB-8 POWR 
2 STM083 STM-TURB-8 HEAT 

2 STM088 STM-TURB-8 POWR 
2 STM083 ST1I-TURB-8 HEAT 

2 STI1088 STM-TURB-8 POWR 

2 STM088 STM-TURB-8 HEAT 

3 PFBSTM PFB-STMTB- POWR 


529 ■ -1 5597. 19656. 15752. 
529. 108. 1138. SI 2. 

529.-15597. 19656. 15752. 
529. 108, 1138. 912. 

529.-15597. 19656. 15752. 
529. 108. 1138. 912. 

529. -1968. 6026. 4098. 


6. 1 073 . COAL-FGP 4056. 

O. 11268. RESIDUAL 11268. 
0. 1192. RESIDUAL 3662. 

0. 1 1268.C0A1.-FGr 11268. 

0. 192.COAL-FGL 3862. 

0. 1 1 268 . CCAL-AFE 11268. 
0. 1 192.C0AL-AFE 3862. 


280.-17459. 0. 1 9656 . RES I DUAL 19656. 

16. 0. 2813. 1 138. RESIDUAL 3951. 


280. -17459. 


0. 1 9656. COAL,.-FGD 19656. 


0 . 2813. 11 38 . COAL -FGD 395 1 . 


280.-17459. 


19656. COAL-AFB 19556. 
1 i38. COAL -AFB 3S31 . 


16. 0. 281C. 1 i38. COAL-AFB 

280. -3748. CL 6026. COAL -PFB 


6026. 


FFSR PO W ER HEAT 
FACTR FACTR 


0 0. 0.24 0.22 

0 -2.04 0.08 0.08 

0 0.06 0.03 0.24 

0 -2.04 0.08 0.08 

0 0.06 0,03 0.24 


0 -2.04 0.08 0.08 

0 0.06 0.03 0.24 

0 -4.42 0.0 5 0. 05 

0 0.03 O.Of 0.23 

O -4.42 0.05 0.05 

_0 0.03 i. 01 0.23 

0 -4,4£ 0.05 0.05 


-0.56 0.16 0.15 


3 

PFBSTM 

PFB-STMTB- 

HEAT 

529. 

396. 

1341 . 

912. 

213. 

62. 

0. 

2321 . 

1341 . COAL-PFB 

3662. 

0 

o.n 

0.06 

0.25 

4 

TtSTMT 

T! -STMTB-1 

POWR 

0 . 

-492. 

4550. 

2881 . 

955. 

280. 

-2316. 

0. 

4550. RESIDUAL 

4550. 

0 

-0.29 

0.21 

0.20 

4 

T1STMT 

TI -STMTB-1 

HEAT 

529. 

293. 

730. 

462. 

153. 

45. 

529. 

2507. 

1259. RES! DUAL 

3766. 

0 

0.08 

0.04 

0.24 

4 

TISTMT 

TI -STMTB-1 

POWR 

529. 

-492. 

4550. 

2881 . 

955. 

280. 

-2316. 

0. 

4550. COAL 

4550. 

0 

-0.14 

0.21 

0.20 

4 

TISTMT 

TI -STMTB-1 

HEAT 

529. 

573, 

1441 . 

912. 

302. 

89. 

0 . 

2040. 

1441. COAL 

3481 . 

0 

0. 16 

0.09 

_0. 26 

5 

TIHRSG 

THERMIONIC 

PQWR 

0. 

-2732. 

6790. 

4178. 

955. 

280. 

-3842. 

0 . 

6790. RESIDUAL 

6790. 

0 

-0.92 

0. 14 

0. 13 

5 

TIHRSG 

THERMIONIC 

HEAT 

529. 

123. 

751 . 

462. 

106. 

31 . 

529. 

2655. 

1280. RESIDUAL 

3936. 

0 

0.03 

0.03 

0.23 

5 

TIHRSG 

THERMIONIC 

PQWR 

529. 

-2732. 

6790. 

4178. 

955. 

280. 

-3842. 

0 . 

6790. COAL 

6790. 

0 

-0.77 

0. 14 

0.13 

5 

TIHRSG 

THERM IONIC 

HEAT 

529. 

242. 

1482. 

912. 

209. 

61 . 

0 . 

2334. 

1482. COAL 

3816. 

0 

0.07 

0.05 

0.24 

6 

STIRL 

STIRLING-1 

POWR 

O. 

-81 . 

4139. 

2061 . 

955. 

280. 

-1352. 

0 . 

4139. DISTILLA 

4139. 

o 

-0. 17 

0.23 

0.22 

6 

STIRL 

STIRLING-1 

HEAT 

529. 

285. 

928. 

462. 

214. 

63. 

529. 

2316. 

1457.DISTI LLA 

3773. 

0 

0.08 

0.06 

0.24 


p 




8 

g 

2 

B 

S 

(D 

trj 

03 


i 

[ 22 
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**FUFL ENERGY SAVED BY PROCESS AMD ECS** 

INDUSTRY 33251 MW 280.00 PROCESS MILLIONS BTU/HR 912.0 PROCESS TEMP(F) 448. PRODUCT INTGR-STEEL HOURS PER YEAR 6700, 









POWER TO HEAT RATIO 1.046 









UTILITY FUEL 

COAL 





WASTE FUEL EQV BTU* 10**6= 529. HOT 

WATER BTU*1 0**6 

* 0 , 






WASTE 

FUEL 

COGEN 

COGEN 

COGEN 

COGEN 

AUX 

UTJLIT 

TOTAL SITE 

NET* 

* r Ai L 

FESR 

POWER HEAT 





FUEL 

SAVED = 

FUEL 

PRCCES 

PROCES 

MW 

PROCES 

FUEL 

FUEL FUEL 

TOTAL* 



FACTR 

FACTR 





USED 

NO -MET 

USED 

HEAT 

POWER 

ELECT 

BOILR 

USED 

SITE USED 

UTIL1T 









10**6 

10**6 

10**6 

10**6 

10**6 


1 0**6 

1 0**6 

16**6 

10**6 









BfU/HR 

BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 


BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 





18 

CC1626 

GTST- 16/26 

POWR 

4. 

1344. 

2711 . 

909. 

955. 

280. 

4. 

0 . 

2715. RESIDUAL 

2715. 

0 

0.23 

0.35 

0.34 

18 

CC1626 

GTST- 16/26 

HEAT 

529. 

683. 

1378. 

462. 

486. 

142. 

529. 

1467. 

1908. RESIDUAL 

3375. 

0 

C. 19 

0.14 

0.27 

19 

CC1622 

GTST- 1 6/22 

POWR 

0 . 

1292. 

2766. 

1015. 

955. 

200. 

-121 . 

0 . 

2766. RESIDUAL 

2766. 

0 

0.22 

0.35 

0.33 

19 

CC1622 

GTST- 16/22 

HEAT 

529. 

643. 

1259. 

462. 

435. 

127. 

529. 

1627. 

1789. RESIDUAL 

3415. 

0 

0.18 

0. 13 

0.27 

20 

CC1222 

GTST- 12/22 

POWR 

0 . 

1296. 

2763. 

1024. 

955. 

280. 

-132. 

0 . 

2763. RESIDUAL 

2763. 

0 

0.22 

0.35 

0.33 I 

20 

CC1222 

GTST- 12/22 

HEAT 

529. 

644. 

1247. 

462. 

431 . 

126. 

529. 

1638. 

1776. RES! DUAL 

3414. 

0 

0. 18 

0. 13 

0.27 j 

21 

CC0822 

GTST-08/22 

POUR 

0 . 

1058. 

3000. 

1316. 

955. 

280. 

-475. 

0 . 

3000. RESIDUAL 

3000. 

0 

0, 15 

0.32 

0.30 I 

21 

CC0822 

GTST-OC/22 

HEAT 

529. 

533. 

1053. 

462. 

335. 

98. 

529. 

1937. 

1583. RESIDUAL 

3520. 

0 

0. 15 

0.10 

■ 11 1 

22 

STIG15 

STIG-15-16 

POWR 

529. 

516. 

2508. 

33. 

955. 

280. 

1035. 

0 . 

3542. RESIDUAL 

3542. 

1 

0.15 

0.27 

0,26 

22 

STIG15 

STIG-15-16 

HEAT 

529. 

7318 = 

35538. 

462. 

13540. 

3968. 

529. 

-39327. 

36068. RESIDUAL 

-3260. 

t 

0. 17 

0.38 

0.03 

23 

STIG10 

STIG-10-16 

POWR 

529. 

740. 

2660. 

353. 

955. 

280. 

658. 

0 . 

33 19. RESIDUAL 

3319. 

1 

0.21 

0.29 

0.27 

23 

STIG10 

STIG-10-16 

HEAT 

529. 

970. 

3487. 

462. 

1252. 

367. 

529. 

-927. 

401 6. RESIDUAL 

3089. 

• 1 

0.22 

0.31 

0.23 

24 

STIG1S 

STIG-1S-16 

POUR 

366. 

842. 

2350. 

601 . 

955. 

280. 

366. 

0 . 

321 6. REST DUAL 

3216. 

1 

0.19 

0.30 

0.28 

24 

STIG1S 

STIG- IS- I 6 

HEAT 

529. 

648. 

2192. 

462. 

735. 

215. 


690. 

2721 .RESIDUAL 

341 1 . 

1 

0.18 

0.2£ 

0,27 

25 

DEADV3 

DIFSEL-ADV 

POWR 

529. 

926. 

2575 . 

439. 

955. 

280. 

557. 

0 . 

3132. RESIDUAL 

3132. 

0 

0.26 

0.31 

0.29 

25 

DEADV3 

DIESt:l.-ADV 

HEAT 

529. 

973 . 

2713. 

462. 

1006. 

295. 

529. 

-160. 

3242. RESIDUAL 

3083. 

0 

0.26 

0.31 

0.28 

26 

DEADV2 

DIESEL-AOV 

POWR 

303. 

1 180. 

2575. 

654. 

95o. 

280. 

303. 

0 . 

2879. RESIDUAL 

2879. 

1 

0.27 

0,33 

0.32 

26 

DEADV2 

DIEoEL-ADV 

HEAT 

529. 

833. 

1819. 

462. 

675. 

198. 

529. 

877. 

2348. RESIDUAL 

3225. 

1 

0.24 

0.21 

0,28 • 

27 

DEADV1 

D1ESEL-ADV 

POUR 

0 . 

1433. 

2575. 

1007. 

955. 

280. 

-112. 

0 . 

2575. RESIDUAL 

2575. 

1 

0.27 

0.37 

0.35 

27 

DEADV1 

DIESEL-ADV 

HEAT 

529. 

732. 

1162. 

462. 

436. 

128. 

529. 

1616. 

1711 .RESIDUAL 

3327. 

1 

0.21 

0.13 

0.27 

28 

DEHTPM 

AOV-niFSEL 

POUR 

0 . 

787. 

3272. 

1403. 

955. 

280. 

-577. 

0 . 

3272. RESIDUAL 

3272. 

o 

0.07 

0.29 

0.28 

28 

DEHTPH 

AOV- DIESEL 

HEAT 

529. 

449. 

1078. 

462. 

315. 

92. 

529. 

2002. 

1607. RESIDUAL 

3609. 

0 

0.13 

0.09 

0.25 | 

29 

DES0A3 

DIESEL-SOA 

POWR 

529. 

763. 

2646. 

361 . 

955. 

280. 

649. 

0 . 

3295. D 1ST I LLA 

3295. 

0 

0.22 

0,29 

0.28 

29 

DES0A3 

Dl ESFL-SOA 

HEAT 

529. 

978. 

3390. 

462. 

1224. 

359. 

529. 

-838. 

391 9. DIST1 LLA 

3081 . 

0 

0.22 

0.31 

0.23 

29 

DESOA3 

DIESEL-SOA 

POWR 

529. 

763. 

2646. 

361 . 

955. 

280. 

649. 

0 . 

3295. RESIDUAL 

3295. 

0 

0.22 

0.29 

P 28 

29 

DES0A3 

DIESEL-SOA 

HEAT 

529. 

978. 

3390. 

462. 

1224. 

359. 

529. 

-838. 

391 9. RESIDUAL 

3081 . 

0 

0.22 

0.31 

0.23 



. 
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INDUSTRY 33251 MW 280.00 PROCESS MILLIONS BTU/HR 912.0 PROCESS TEMP (FI 446. PRODUCT INTGR-STEEL HOURS PER YEAR 6700. 


UTILITY FUEL • COAL 


POUER TO HEAT RATIO 1.040 

WASTE FUEL EOV BTU* 10**6= 


WASTE 

FUEL 

USED 


FUEL COGEN COGEN COGEN COGEN 
SAVED= FUEL PROCES PROCES MW 
NO- NET USED HEAT POWER ELECT 


AUK UTILIT TOTAL 
PROCES FUEL FUEL 
B01LR USED SITE 


HOT WATER BTU* 10**6= 

E NET= FAIL f 

TOTAL-*- 
D UTILIT 


FESR P OWER HEAT 
FACTR FACfR 



VkLl y ^ein6 W «wJ miWuU Wi'vinM^W'.atiua 


tv 

i 


DATE 06/06/79 
ISSE PEQ ADV DESIGN ENGR 


GENERAL ELECTRIC COMPANY 
COGENERATION TECHNOLOGY ALTERNATIVES STUDY 

REPORT 5. 1 

**FUEL ENERGY SAVED BY PROCESS AND ECS** 


INDUSTRY 33254 MW 40.00 PROCESS MILLIONS BTU/HR 

■ - - - - - 

UTILITY FUEL COAL 


91.0 PROCESS TEMP(F) 


POWER TO HEAT RATIO 1.500 

WASTE FUEL EGV BTU* 10**6= 


448. PRODUCT MINI -STEEL 
,TU*1 0**6= 0. HOT W, 


PAGE 257 

HOURS PER YEAR 6700. 
R BTU* 10**6= C. 






WASTE 

FUEL 

CCfGEN 

COGEN 

COGEN 

COGEN 





FUEL 

SAVED* 

FUEL 

PROCES 

PROCES 

MW 





USED 

NO -NET 

USED 

HEAT 

POWER 

ELECT 





1 0**6 

1 0**8 

10**6 

10**6 

10**6 






BTU/HR 

BTU/HR 

BTIJ/HR 

BTU/HR 

BTU/HR 


6 

STIRL 

STIRLING-1 

POWR 

0 . 

-56. 

591 . 

294. 

136. 

40. 

6 

STIRL 

STIRLING-1 

HEAT 

0 . 

56. 

183. 

91 

42. 

12. 

6 

STIRL 

STIRLING-1 

POUR 

0 . 

-58. 

591 . 

294. 

136. 

40. 

6 

STIRL 

STIRLING-1 

HEAT 

0 . 

56. 

163. 

91 . 

42. 

12. 

7 

HEGTC5 

HELIUM-GT- 

POWR 

0 . 

-8. 

425. 

-8. 

136. 

40. 

7 

HEGT85 

HELIUI-1-GT - 

HEAT 

-5051 . 

91 . 

-5051 . 

91 . 

-1621 . 

-475. 

8 

HEGT60 

HELIUM-GT- 

POWR 

0 . 

7. 

527. 

107. 

136. 

40. 


AUX UTILIT TOTAL SITE 
PROCES FUEL FUEL FUEL 
BO I LR USED SITE USED 
10**6 10**6 10**6 
BTU/HR BTU/HR BTU/HR 


HOT WATER BTU* 10**6= 

. N ET= FAIL 

TOTAL+ 

UTILIT 

10**6 

BTU/HR 


FESR POWER HEAT 

FACTR FACTR 


8 HEGT60 HELIUM-GT- HEAT 


9 HEGTOO HELIUM-GT- POVJR 
9 HEGTOO HELIUM-GT- HEAT 


-239. 0. 591. RES I DUAL 

0. 295. 183. RESIDUAL 

-239. 0 . 591 . COAL 

0. 295. 183. COAL 

116. 0. 54 1 ■ COAL-AFB 

0. 5493. -5051 .COAL-AFB 

-18. 0. 527. COAL-AFB 

0. 62. 450. COAL-AFB 


-242. 

20 . 


40. -322. 


775. COAL-AFB 
193. COAL-AFB 


0 -0.11 0.23 0.15 

0 0.11 0.09 0.19 

0 -0.11 0.23 O'. 1 5 

0 0.11 0.09 0.19 

11 -0.01 0 .25 0.17 

11 -9.29 -3.67 0.21 

10 0.01 0.26 0.17 

10 0.04 0.23 0.18 


10 -0.45 0.18 0.12 

10 0.04 0.07 0.18 


14 GTAC08 

14 GTAC06 

15 GTAC12 


15 GTAC12 

16 GTAC16 
16 GTAC16 


17 GTWC16 
17 GTWC16 


GT-IIRSG-08 

GT-HPSG-00 

GT-HRSG- 1 2 


GT-HRSG- 12 

GT-HRSG-16 
GT-HRSG- 1 6 


GT-HRSG-16 

GT-HRSG-16 



98. 

197. 

91 . 

60. 

18 

111. 

423. 

179. 

136. 

40 

109. 

215. 

91 . 

69. 

20 

100. 

433. 

176. 

136. 

40 

104. 

225. 

91 . 

71 . 

21 


40. -100. 

21 . 0 . 


197. RES I DUAL 


423. RESIDUAL 
21 5. RESIDUAL 


433. RESIDUAL 
225. RESIDUAL 


10 0.15 0.10 0.20 

O 0.16 0.31 0.20 


0.18 0.14 0.21 

O 0.21 0.32 0.22 

O 0.20 0.16 0.21 


O 0.19 0.32 0,21 

O 0.19 0.16 0.21 


10 

FCMCCL 

FUEL-CL-MO 

POWR 

0. 85. 

449. 

212. 

136. 

40. 

-142. 

0. 

449 COAL 

449. 

10 

0.16 

0.30 

0.20 

10 

FCMCCL 

FUEL-CL-MO 

HEAT 

0. 97. 

193. 

91 . 

59. 

17. 

0. 

243. 

193. COAL 

436. 

10 

0. 18 

0. 13 

0.21 

1 1 

FCSTCL 

FUEL-CL-ST 

POWR 

0. 145. 

388. 

166. 

136. 

40. 

-88. 

0. 

368 . COAL 

388. 

10 

0.27 

0.35 

0.23 

IT 

FCSTCL 

FUEL-CL-ST 

HEAT 

0. 12G. 

213. 

91 . 

75. 

22. 

0. 

193. 

213. COAL 

406. 

10 

0.24 

O. 18 

0.22 

12 

IGGTST 

I NT-GAS-GT 

POWR 

0. -12. 

545. 

251 . 

136. 

40. 

-188. 

0. 

545. COAL 

545. 

10 

-0.02 

0.25 

0.17 

12 

I GGTST 

INT-OAS-GT 

HEAT 

0. 64 . 

198. 

91 . 

50. 

15. 

0. 

272. 

1 93 . COAL 

470. 

10 

0. 12 

0. 1 1 

0.19 

13 

GTSOAR 

GT-HRSG- 10 

POWR 

0. 63. 

471 . 

187. 

136. 

40. 

-113. 

0. 

471 .RESIDUAL 

471 . 

0 

0. 12 

0.29 

0. 19 

13 

GTSOAR 

GT-IIRS6-10 

HEAT 

0. 66. 

229. 

91 . 

66 . 

19. 

0. 

219. 

229. RES! DUAL 

448. 

0 

0.16 

0. 15 

0.20 
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**FUEL ENERGY SAVED BY PROCESS AND ECS** 


INDUSTRY 3325^1 MW 40.00 PROCESS MILLIONS BTU/HR 91.0 PROCESS TEMP(F) 448. PRODUCT MINI -STEEL HOURS PER YEAR 6700. 









POWER TO HEAT RATIO 1.500 







UTILITY FUEL 

COAL 





WASTE FUEL EQV BTU*tO**6= 0. HOT 

WATER BTU* 10**6= 0 

. 






WASTE 

FUEL 

COGEN 

COGEN 

COGEN 

COGEN 

AUX 

UTILIT 

TOTAL SITE 

NET* FAIL FESR 

PC5WFR 

HZ AT 

I 




FUEL 

SAVED* 

FUEL 

PROCES 

PROCES 

MW 

PROCES 

FUEL 

FUEL FUEL 

TOTAL*- 

FACTR 

FACTR 

1 




USED 

NO -NET 

USED 

HEAT 

POWER 

ELECT 

BO I LR 

USED 

SITE USED 

UTILIT 







10**6 

10**6 

10**6 

10**6 

10**6 


1 0**6 

10**6 

10**6 

10**6 







BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 


BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 



I 30 

DES0A2 

DIESEL-SOA 

POWR 

0. 

146. 

378. 

S3. 

136. 

40. 

9. 

0, 

387. DISTI LLA 

387. 1 0.27 

0.35 

0.23 

1 30 
30 

DESOA2 

DESOA2 

DIESEL-SOA 

DIESEL-SOA 

HEAT 

POWR 

0. 

0. 

160. 

146. 

414. 

37A 

91 . 

A 

149. 

1 

44. 

0. 

O 

-40. 

A 

414. DISTILLA 

374. 1 0.28 

0.36 

0.22 




30 DESOA2 DIESEL-SOA HEAT 

31 DESOA1 pi ESFL-SOA POWR 
31 DESOA1 DIESEL-SGA HEAT 

31 DESOA1 DIESEL-SOA POWR 

31 PESO A 1 DIESEL-SPA HEAT 

32 GTS0AD GT-IIRSG-10 POUR 

32 GTSOAD GT-HRSG-10 HEAT 

33 GTRA08 GT-S5RE-08 POWR 

33 GTRA03 GT-05RE-08 HEAT 

34 GTRA12 GT-C5RE-12 POWR 

34 GTRA12 GT-G3RE-12 HEAT 

35 GTRA16 GT-05RE-16 POUR 

35 GTRA16 GT-S5RE-16 HEAT 

36 GTR208 GT-60RE-08 POUR 

36 GTR208 GT-60RE-08 HEAT 

37 GTR212 GT-GORE-12 POUR 

37 GTR212 GT-GORE-12 HEAT 

38 GTR216 GT-60RE-16 POWR 

38 GTR216 GT-60P.C-16 HEAT 

39 GTRWOO GT-0GRE-06 POWR 

39 GTRU03 GT-GCRE-03 HEAT 

40 GTRW12 GT-85RE-1 2 POWR 
40 GTRW12 GT-GUiiE-12 HEAT 


414. RESIDUAL 

378. PI ST I LLA 
227. DISTI LLA 

378, RESIDUAL 
227. RES I DUAL 

467. DISTI LLA 
200. DISTI LLA 

382 . DISTI LLA 
306. DISTI LLA 

381 .DISTILLA 
290. DISTI LLA 

391 .DISTILLA 
272, DISTILLA 

427. DISTILLA 
239. DISTILLA 

414. DISTILLA 
248. DISTILLA 

4 05, DISTILLA 
250. DISTI LLA 

389. DISTI LLA 
366. DISTI LLA 

375. DISTILLA 
350. DISTI LLA 


0 0.12 

0 0.17 


0.29 0.19 

0.13 0.20 

0 . 36 “ O'. 24 
0.28 0.23 

_0.36_0.24 
0.27 0.23 
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REPORT 5.1 


**FUEL ENERGY SAVED BY PROCESS AND ECS** 


PAGE 263 


PROCESS TEMPCF) 


0. PRODUCT COPPER-SMELT HOURS PER YEAR 6400. 


POWER TO HEAT RATIO ***** 

WASTE FUEL EQV BTU* 10**6= 


WASTE FUEL COGEN COGEN COGEN COGEN AUX 


UTILIT TOTAL S I TE 


SAVED= FUEL 
NO -MET USED 


PROCES PROCES MW PROCES FUEL 

HEAT POWER ELECT BO I LR USED 


10**6 10**6 10**6 10**6 10**6 


PROCES FUEL FUEL 
BO I LR USED SITE 
10**6 10**6 10**6 


HOT WATER BTU* 10**6= 

: NET* FAIL F 

TOTAL-*- 
3 UTILIT 

10**6 


FESR POWER HEAT 


FACTR FACTR 


; 

18 

CC1626 

GTST-1 6/26 

POWR 

0 

81 . 

183. 

41 . 

85. 

25. 

-49. 

0. 

183. RESIDUAL 

163, 

1 

0.31 

0.46 

0. 

18 

CC 1626 

GTST- 16/26 

HEAT 

0 

0 . 

0 . 

0. 

0 . 

0. 

0 . 

264. 

0. RESIDUAL 

264. 

1 1 1 

0. 

0. 

0. 

19 

CC1622 

GTST-1 6/22 

POWR 

0 

81 . 

183. 

46. 

85. 

25. 

-54. 

0 . 

1 83 . RES I DUAL 

183. 

1 1 

0.31 

0.46 

0 . 

19 

CC1622 

GTST- 16/22 

HEAT 

0 

0 . 

0 . 

0. 

0 . 

0 . 

0 . 

264. 

0. RESIDUAL 

264. 

111 

0. 

0 . 

0. 

20 

CC1222 

GTST- 12/22 

POWR 

0 

83. 181. 

45. 

85. 

25. 

-53. 

0 . 

181 .RESIDUAL 

181 . 

1 

0.31 

0.47 

0. 


21 CC0822 
21 CC0S22 


22 STIG15 
22 STIG15 


GTST-08/22 

GTST-03/22 


STIG-15-16 
ST I G- 15-16 


0. RESIDUAL 

183. RESIDUAL 
0. RESIDUAL 


0.31 0.46 0. 

0 . 



23 

STIG10 

STI G- 10-16 

POWR 

0 

29. 

236. 

31 . 

85. 

25. 

-37. 

0 . 

236. RESIDUAL 

236. 

1 

0. 1 1 

0.36 

0. 

23 

ST1610 

ST I G- 1 0-1 6 

HEAT 

0 

0 . 

0. 

0 . 

0 . 

0 . 

0 . 

264. 

0. RESIDUAL 

264. 

111 

0 . 

0 . 

0. 

24 

STIG1S 

STIG-1S-16 

POWR 

0 

12. 

252. 

53. 

85. 

25. 

-63. 

0 . 

252. RESIDUAL 

252. 

1 

0.05 

0.34 

0. 

24 

STIG1S 

STIG-1S-16 

HEAT 

0 

0 . 

0 . 

0 . 

0 . 

0 . 

6. 

264. 

0. RESIDUAL 

264. 

111 

0 . 

0 . 

0 . 

25 

DEADV3 

D I ESEL-ADV 

POWR 

0 

36. 

228. 

82. 

85. 

25. 

-97. 

0 . 

228. RESIDUAL 

228. 

1 

0, 14 

0.37 

0. 

25 

DEADV3 

DIESEL- ADV 

HEAT 

c 

0 . 

0 . 

C. 

0 . 

0 . 

0 . 

264. 

0. RESIDUAL 

264. 

1 1 1 

0 . 

0. 

0 . 

26 

DEADV2 

DIESEL- ADV 

POWR 

0 

36. 

228. 

58. 

85. 

25. 

-68. 

0 . 

228. RESIDUAL 

228. 

1 

0, 14 

0.37 

0. 

26 

DEADV2 

D I ESEL-ADV 

HEAT 

0 

0 . 

0 . 

0 . 

0 . 

0. 

0 . 

264. 

0. RESIDUAL 

264. 

1 1 1 

0. 

0 . 

0, 

27 

DEADV1 

DI ESEL-ADV 

POWR 

0 

36. 

228. 

89. 

85. 

25. 

-105. 

0 . 

228. RESIDUAL 

223. 

1 

0. 14 

0.37 

0 . 

27 

DEADV1 

D I ESEL-ADV 

HEAT 


0 . 

0 . 

0 . 

0 . 

0. 

0. 

264. 

0. RESIDUAL 

264. 

1 1 1 

0. 

0. 

0, 

28 

DEHTPM 

ADV-DIESEL 

POUR 


54. 

21 1 . 

107. 

85. 

25. 

-126. 

0. 

21 1 -RESIDUAL 

211 . 

1 

0.20 

0.40 

0. 


29 

DESOA3 

DIESEL-SOA 

POWR 

29 

DES0A3 

DI E5EL-S0A 

HEAT 


O. RESIDUAL 

234 . DISTI LLA 
O.DISTILLA 


234. RESIDUAL 
0 . RES I DUAL 


1 0.11 0.36 0. 
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*=FUEL 

ENERGY 

SAVED 

BY 

PROCESS AND 

ECS** 








I HDUSTRY 

33311 MW 24.80 

PROCESS MILLIONS BTU/HR 

0. PROCESS TEMP ( F) 

0. PRODUCT COPPER-SMELT HOURS 

PER YEAR 8400. 










POWER TO HEAT 

RATIO ***** 










UTILITY FUEL 

COAL 





WASTE FUEL EOV BTU* 10**6= 0. HOT 

WATER BTU* 10**6 

= 

3. 







WASTE 

FUEL 

COGEN 

COGEN 

COGEN 

COGEN 

AUX 

UT1 LIT 

TOTAL SITE 

NET* 

FAIL 

FESR 

POWER 

HEAT 

f 





FUEL 

SAVED= 

FUEL 

PROCES 

PROCES 

MW 

PROCES 

FUEL 

FUEL FUEL 

TOTAL+ 



FACTR 

FACTR 






USED 

MO -NET 

USED 

HEAT 

POWER 

ELECT 

BOILR 

USED 

SITE USED 

UTILIT 










10**6 

1 0 ** 6 

10**6 

10**6 

10**6 



10**6 

10**6 

10**6 

10**6 










BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 



BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 





J 

41 

GTRV/1 6 

GT-35RE-16 

POWR 

0. 

27. 

237. 

83. 

85. 


25. 

-98. 

O. 

237.DISTILLA 

237, 

1 

0.10 

0.36 

0. 

! 

41 

GTRW16 

GT-85RE-16 

HEAT 

0. 

0. 

0. 

0, 

0. 


0. 

0. 

264. 

O.DISTILLA 

264, 

111 

0. 

0. 

0. 


42 

GTR308 

GT-6CRE-08 

POWR 

0. 

-9. 

273. 

122. 

85. 


25. 

-144, 

0. 

273. DISTILLA 

273. 

It 

-0,03 

0.31 

0. 


42 

GTR308 

GT-60RE-08 

HEAT 

0. 

0. 

0. 

0. 

0, 


0. 

0. 

264. 

O.DISTILLA 

264. 

1 1 1 

0. 

0. 

0. 


43 

GTR31 2 

GT-6DRE- 1 2 

POWR 

0. 

17. 

247. 

94. 

85, 


25. 

-in. 

0. 

247. DISTILLA 

247. 

1 

0.06 

0.34 

0. 


43 

GTR312 

GT-60RE-12 

HEAT 

0, 

0. 

0. 

0. 

0. 


0. 

0. 

264. 

O.DISTILLA 

264. 

111 

0. 

0. 

0. 


44 

GTR31 6 

GT-60RE- 1 o 

POWR 

0. 

15. 

250. 

36. 

85. 


25. 

-1 13. 

0, 

250. DISTILLA 

250. 

1 

0.06 

0.34 

0. j 

a 44 

GTR31 6 

GT-60RE-16 

HEAT 

0. 

0. 

0. 

0. 

0, 


Q. 

o. 

264. 

O.DISTILLA 

264. 

111 

0. 

0. 

0. 


r 

FCPADS 

FUEL-CL-PH 

POWR 

0. 

42. 

223. 

38. 

85. 


25, 

-45. 

0. 

223. DISTILLA 

223. 

1 

0.16 

0.38 

0. 

f. 45 

» 

FCPADS 

FUEL-CL-FH 

HEAT 

0. 

0. 

0. 

0. 

0. 


0. 

0. 

26 1. 

O.DISTILLA 

264. 

111 

0. 

0. 

0. ! 


46 

r CMCDS 

FUEL -CL -MO 

POUR 

0. 

59. 

205. 

48, 

85. 


25. 

-56. 

0. 

205. DISTILLA 

205. 

1 

0.22 

0.41 

0. 1 

j 

46 

FGHCDS 

FUEL-CL-f!0 

HEAT 

0. 

0. 

0. 

0. 

0. 


0. 

0. 

264. 

O.DISTILLA 

264. 

111 

0. 

0. 

o. 1 
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INDUSTRY 33312 MW 


UTILITY FUEL 


**FUEL ENERGY SAVED BY PROCESS AMD ECS** 

25.80 PROCESS MILLIONS BTU/HR 0. PROCESS TEMP(F) 0. PRODUCT COPPER-SMELT HOURS PER YEAR 8400. 


POWER TO HEAT RATIO ***** 

WASTE FUEL EGV BTU*10**6= 0. I 

WASTE FUEL COGEN COGEN COGEN COGEN AUX UTILIT TOTAL SITE 


FUEL SAVED* FUEL PROCES PROCES MW PROCES FUEL FUEL FUEL 

USED NO -MET USED HEAT POWER ELECT BO I LR USED SITE USED 


6 

STIRL 

STIRLING-1 

POWR 

6 

STIRL 

STIRLING-1 

HEAT 

6 

STIRL 

STIRLING-1 

POWR 

6 

STIRL 

STIRLIMG-1 

HEAT 

7 

HEGT85 

HELIUM-GT- 

POWR 

7 

HEGT65 

HELIUM-GT- 

HEAT 

8 

HEGT60 

HEL1UM-GT- 

POWR 

8 

HEGT60 

IIELI UM-GT- 

HEAT 


10**6 10**6 10**6 10**6 10**6 
BTU/HR BTU/HR BTU/HR BTU/HR BTU/HR 


10**6 10**6 10**6 
BTU/HR BTU/HR BTU/HR 


HOT WATER BTU* 10**6= 
NET* FAIL 


TOTAL* 

UTILIT 

10**6 

BTU/HR 


9 HEGTOO HELIUM-GT- POUR 
9 HEGTOO HELIUM-GT- HEAT 

10 FCMCCL FUEL-CL-MO POWR 

10 FCMCCL FUEL-CL-MO HEAT 

1 1 FCSTCL FUEL-CL-ST POWR 

11 FCSTCL FUEL-CL-ST HEAT 

12 IGGTST INT-GAS-GT POWR 

12 1GGTST 1 NT-G.XS-GT HEAT 

13 GTSOAR GT-HRSG-10 POWR 

13 GTSOAR GT-HRSG- VO HEAT 

14 GTAC08 GT-HRSG-08 POWR 

14 GTAC08 GT-HRSG-08 HEAT 

15 GTAC12 GT-HRSG- 1 2 POWR 

15 GTAC12 GT-HRSG- 1 2 HEAT 

16 GTAC16 GT-HR3G- 1 6 POWR 
16 GTAC16 GT-MRSG-16 HEAT 


17 GTWC16 GT-HRSG- 1 6 POWR 
17 GTWC16 GT-HRSG- 16 HEAT 


-163. 

0 . 


304, 

150. 

83. 

26. 

0. 

0. 

0. 

0. 

326. 

157. 

68. 

26. 

0. 

0. 

0. 

0. 

289. 

149. 

88. 

26. 

0. 

0. 

0. 

0. 

273. 

137. 

88. 

26. 

0. 

0. 

0. 

0. 

279. 

112, 

83. 

26. 

0. 

0. 

0. 

0. 


-176. 

0. 


-161 . 
0. 


290. COAL 
0 . COAL 

1 79 . COAL 
0. COAL 

220. COAL 
0 . COAL 

304. RES I DUAL 
0. RESIDUAL 

326. RESIDUAL 
0. RESIDUAL 

289. RESIDUAL 
0. RESIDUAL 

273. RESIDUAL 
O. RESIDUAL 


279. RESIDUAL 
0. RESIDUAL 


FESR POWER HEAT 


FACTR FACTR 


-11 . 

286. 

119. 

83. 

26. 

-140. 

0. 

286. RESIDUAL 

286. 

1 

0. 

0. 

0. 

0. 

0. 

0. 

275. 

0. RESIDUAL 

275. 

111 

-11. 

286. 

119. 

88. 

26. 

-140. 

0. 

286. COAL 

286. 

1 

0. 

0. 

0. 

0. 

0. 

0. 

275. 

0 . COAL 

275. 

in 

1 . 

274. 

123. 

88. 

26. 

-144. 

0. 

274 . COAL-AFB 

274. 

1 1 

0. 

0. 

0. 

0. 

0. 

0. 

275. 

0. COAL-AFB 

275. 

1 1 i 

-65. 

340. 

146. 

88. 

26. 

-172. 

0. 

340. COAL-AFB 

340. 

i i 

0. 

0. 

0. 

0. 

0. 

0. 

275. 

0. COAL-AFB 

275. 

in 

-225. 

500. 

302. 

88. 

26. 

-356. 

0. 

500. COAL-AFB 

500. 

n 

0. 

0, 

0. 

0. 

0. 

0. 

275. 

0. COAL-AFB 

275. 

m 


1 -0.04 0.31 


1 -0.04 0.31 


11 -0.24 0.26 


11 -0.82 0.18 


11 -0.05 0.30 

111 0 . 0 . 

11 0.35 0.49 

111 0 . 0 . 

11 0.20 0.40 


1 -0.10 0.29 


1 -0.19 0.27 


1 -0.05 0,31 


1 0.01 0.32 


1 -0.02 0.32 


oo oo op ool oo oo ob o o| oo oo o o oo oo 
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**FUEL ENERGY SAVED BY PROCESS AND ECS** 

INDUSTRY 33312 MW 25.80 PROCESS MILLIONS BTU/HR 0. PROCESS TEMP(F) 0. PRODUCT COPPER-SMELT HOURS PER YEAR 8400. 


UTILITY FUEL COAL 


POWER TO HEAT RATIO ***** 

WASTE FUEL EQV BTU* 10**6= 


HOT WATER BTU* 10**6= 


0 . 






VIASTE 

FUEL 

COGEN 

COGEN 

COGEN 

COGEN 

AUX 

UTILIT 

TOTAL SITE 

NET* 

FAIL 

FESR 

POWER HEAT 






FUEL 

SAVED* 

FUEL 

PROCES 

PROCES 

MW 

PROCES 

FUEL 

FUEL - FUEL 

TOTAL* 



FACTR 

FACTR 






USED 

NO -NET 

USED 

HEAT 

POWER 

ELECT 

BOILR 

USED 

SITE USED 

UTILIT 










1 0**6 

1 0**6 

1 0**6 

10**6 

10**6 


10**6 

1 0**6 

10**6 

10**6 










BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 


BTU/HR 

BTU/HR 

BTU/HR- 

BTU/HR 






30 

OESOA2 

DIESEL-SOA 

POWR 

0. 

31 . 

244. 

54. 

88. 

26. 

-63. 

0. 

244.DISTILLA 

244. 

1 

0, 1 1 

0.36 

0. 


30 

DESCIA2 

DIESEL-SOA 

HEAT 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

275. 

0. D1STILLA 

275, 

1 1 1 

0. 

0. 

0. 


30 

DES0A2 

DIESEL-SOA 

POWR 

0. 

31 . 

244. 

54. 

88. 

26. 

-63. 

0. 

244. RESIDUAL 

244. 

1 

0.11 

0.36 

6. 


30 

DES0A2 

DIESEL-SOA 

HEAT 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

275. 

0. RESIDUAL 

275. 

111 

0. 

0. 

0. 


31 

DESOA1 

DIESEL-SOA 

POWR 

0. 

31 . 

244. 

98. 

88. 

26. 

-115. 

0. 

244.DISTILLA 

244. 

1 

0. 1 1 

0.36 

0. 


31 

DESOA 1 

DIESEL-SOA 

HEAT 

0. 

0. 

O. 

O. 

0. 

• 0. 

6. 

275. 

O.DISTILLA 

275. 

1 1 1 

0. 

O. 

0. 



31 

DES0A1 

DIESEL-SOA 

POWR 

0. 

31 . 

244. 

98. 

88. 

26. 

-115. 

0. 

244. RES I DUAL 

244. 

1 

0.11 

C. 36 

0.- 



31 

DESOA 1 

DIESEL-SOA 

HEAT 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

275. 

0. RESIDUAL 

275. 

111 

0. 

0. 

0. 


: 

32 

GTSOAD 

GT-HRSG- 1 0 

POWR 

0. 

-26. 

301 . 

162. 

88. 

26. 

-191 . 

0. 

301 .DISTILLA 

301 . 

1 

-0.10 

0.29 

0. 



32 

GTSOAD 

GT-IIRSG-10 

HEAT 

0. 

0. 

0. 

0. 

O. 

0. 

0. 

275. 

O.DISTILLA 

275. 

in 

0. 

0. 

0. 



33 

GTRA06 

GT-85RE-0B 

POWR 

0. 

29. 

247. 

100. 

88. 

26. 

-117. 

0. 

247. DISTILLA 

247. 

l 

0. 10 

0.36 

0. 



33 

GTRA03 

GT-85RE-08 

HEAT 

0. 

0. 

0. 

0. 

0. 

0. 

0, 

275. 

O.DISTILLA 

275. 

in 

0. 

0. 

0. 



34 

GTRA12 

GT-85RE- 1 2 

POWR 

0. 

29. 

246. 

101 . 

68. 

26. 

-119. 

0. 

246. DISTILLA 

246. 

i 

0. 1 1 

0.36 

0. 



34 

GTRA12 

GT-G5RE- 1 2 

HEAT 

0. 

0. 

0. 

6. 

0. 

0. 

6. 

275. 

O.DISTILLA 

275. 

m 

0. 

0. 

0. 



35 

GTRA16 

GT-85RE- 1 6 

POWR 

0. 

23. 

252. 

107. 

88. 

26. 

-126. 

0. 

252. DISTILLA 

252. 

i 

0.08 

0.35 

0. 



35 

GTRA16 

GT-85RE-16 

HEAT 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

275. 

O.DISTILLA 

275. 

1 1 1 

0. 

0. 

0. 



’ 

36 

GTR208 

GT-60RE-08 

POWR 

0. 

0. 

275. 

130. 

88. 

26. 

-153. 

0. 

275. DISTILLA 

275. 

i 

0. 

0.32 

0. 



36 

GTR208 

GT-60RE-08 

HEAT 

0. 

0. 

0. 

0. 

0. 

0. 

O. 

275. 

O.DISTILLA 

275. 

in 

0. 

0. • 

0* 



37 

GTR212 

GT-60RE-12 

POWR 

0.. 

8. 

267. 

119. 

88. 

26. 

-140. 

0. 

267. DISTILLA 

267. 

i 

0. 03 

0.33 

0. 


f j 

37 

GTR212 

GT-GORE-12 

HEAT 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

275. 

. O.DISTILLA 

275. 

in 

0. 

0. 

0. 


j 

38 

GTR216 

GT-60RE- 1 6 

POWR 

0. 

14. 

261 . 

117. 

88. 

26. 

-137. 

0. 

261 .DISTILLA 

261 . 

i 

0.05 

0.34 

0, 


j 

38 

GTR21 6 

6T-60RE-1 6 

HEAT 

0. 

0, 

0. 

0. 

0. 

0. 

0. 

275. 

O.DISTILLA 

275. 

1 1 1 

0. 

0. 

0. 



39 

GTRW08 

GT-85RE-08 

POWR 

0. 

24. 

251 . 

83. 

88. 

26. 

-97. 

0. 

251 .DISTILLA 

251 . 

i 

0.09 

0.35 

0. 


i ' 

39 

GTRW08 

GT-B5RE-08 

HEAT 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

275. 

O.DISTILLA 

275. 

1 1 1 

0. 

0. 

0* 

t 1 

40 

GTRW12 

GT-G5RE-12 

POWR 

0. 

33. 

242. 

81 . 

88. 

26. 

-95. 

0. 

242. DISTILLA 

242. 

i 

0. 12 

0.36 

0. 



40 

GTRW12 

GT-85RE- 1 2 

HEAT 

0. 

O. 

0. 

0. 

0. 

0. 

0. 

275. 

O.DISTILLA 

275. 

1 1 1 

0. 

0. 

0. 

1 


*4 
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**FUEL ENERGY SAVED BY PROCESS AND ECS** 

INDUSTRY 33313 MW 28.50 PROCESS MILLIONS BTU/HR 0. PROCESS TEMPI F) O. PRODUCT COPPER-SMELT HOURS PER YEAR 8400. 


UTILITY FUEL COAL 


POWER TO HEAT RATIO ***** 

WASTE FUEL EQV BTU* 10**6= 


0. HOT WATER BTU* 10* *6= 






WASTE 

FUEL 

COGEN 

COGEN 

COGEN 

COGEN 

AUX 

UTILIT 

TOTAL SITE 

NET* 

FAIL 

FESR 

POWER 

HEAT 





FUEL 

SAVED= 

FUEL 

PRGCES 

PROCES 

MW 

PROCES 

FUEL 

FUEL FUEL 

TOTAL+ 



FACTR 

FACTR 





USED 

NO -NET 

USED 

HEAT 

POWER 

ELECT 

BOILR 

USED 

SITE USED 

UTILIT 









1 0**6 

10**6 

1 0**6 

1 0**6 

10**6 


10**6 

10**6 

10**6 

10**6 









BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 


BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 




| 

-0 

ONOCGN 

NO COG 

O N 

0 . 

0 . 

0 . 

0 . 

9. 

0. 

0 . 

304. 

O.DISTILLA 

304. 

0 

0 . 

0.32 

0. | 

1 

STM 141 

STH-TURB-1 

POWR 

0 . 

13. 

291 . 

150. 

97. 

29. 

-177. 

0 . 

291 .RESIDUAL 

291 . 

1 

0.04 

0.33 

0 . 1 

1 

STM141 

STM-TURB-1 

HEAT 

0 . 

0 . 

0 . 

0 . 

0 . 

0 . 

0. 

304. 

0. RES I DUAL 

304. 

111 

0 . 

0. 

0. 1 

1 

STM141 

STM-TURB- 1 

POWR 

0 , 

13. 

291 . 

150. 

97. 

29. 

-177. 

0. 

291 . COAL-FGD 

291 . 

1 

0.04 

0.33 

0. 1 

1 

STM141 

STM-TURB-1 

HEAT 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

304. 

0. COAL-FGD 

304. 

1 1 1 

0. 

0 . 

0. 1 

1 

STM141 

STM-TURB-1 

POWR 

0. 

13. 

291 . 

150. 

97. 

29. 

-177. 

0. 

291 . COAL-AFB 

291 . 

1 

0.04 

0.33 

0. „ 

1 

STM 1 4 1 

STM-TURB-1 

HEAT 

0. 

0. 

0. 

0. 

0. 

0 . 

0. 

304. 

0 . COAL-AFB 

304. 

111 

0. 

0. 

0 . 

2 

STM088 

STM-TURB-8 

POWR 

0. 

-17. 

321 . 

175. 

97. 

29. 

-206. 

0 . 

321 .RESIDUAL 

321 . 

1 

-0.06 

0.30 

0 . II 

2 

STM088 

STM-TURB-8 

HEAT 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

304. 

0 . RES I DUAL 

304. 

111 

0. 

0. 

°- x # 

2 

STM068 

STM-TURB-8 

POWR 

0. 

-17. 

321 . 

175. 

97. 

29. 

-206. 

0. 

321 .COAL-FGD 

321, 

1 

-0 . 06 

0.30 

0 . ' 

2 

STM080 

STM-TURB-8 

HEAT 

0 . 

0 . 

0 . 

0 . 

0 . 

0 . 

0 . 

304. 

0. COAL-FGD 

304. 

111 

0 . 

0 . 

_ 0 . 

2 

STM088 

STM-TURB-8 

POWR 

0 . 

-17. 

321 . 

175. 

97. 

29. 

-206. 

0. 

321 . COAL-AFB 

321 . 

1 

-0.06 

0.30 

0. 

2 

STM083 

STM-TURB-8 

HEAT 

0. 

0 . 

0 . 

0 . 

0 . 

0 . 

0 . 

304. 

0. COAL-AFB 

304. 

111 

0 . 

0 . 

0 . 

3 

PFBSTM 

PFB-STMTB- 

POWR 

0 . 

50. 

254. 

120. 

97. 

29. 

-141 . 

0 . 

254 . COAL-PFB 

254. 

1 

0.17 

0.38 

0 . 

3 

PFBSTM 

PFB-STMTB- 

HEAT 

0 . 

0 . 

0, 

0 . 

0 . 

0 . 

0, 

304. 

0 . COAL-PFB 

304. 

111 

0 . 

0 . 

0 . 

4 

T I STMT 

TI-STMTB-1 

POUR 

0 . 

70. 

234. 

100. 

97. 

29. 

-118. 

0 . 

234. RESIDUAL 

234. 

1 

0.23 

0.41 

0. 

4 

T I STMT 

TI-STMTB-1 

HEAT 


0. 

0. 

0. 

0. 

0. 

0. 

304. 

0. RESIDUAL 

304. 

111 

0. 

0. 

0. 

4 

T1STMT 

TI-STMTB-1 

POWR 

0. 

70. 

234. 

100. 

97. 

29. 

-118. 

0. 

234 . COAL 

234. 

1 

0.23 

0.41 

0. 

4 

T I STMT 

TI-STMTB-1 

HEAT 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

304. 

0 . COAL 

304. 

111 

r. 

0. 

0. 

5 

TIHRSG 

THERMIONIC 

POWR 

0. 

-337. 

691 . 

489. 

97. 

29. 

-575. 

0. 

691. RES I DUAL 

• 69f. 

1 

j. 

ro 

M 

0.14 

0. 

5 

TI HRSG 

THERMIONIC 

HEAT 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

304. 

0. RESIDUAL 

304. 

1 1 1 

0. 

0. 

0. 

5 

TIHRSG 

THERMIONIC 

POWR 

0. 

-387. 

691 . 

489. 

97. 

29. 

-575. 

0. 

691 .COAL 


1 

-1.27 

0. 14 

0. 

5 

TIHRSG 

THERMIONIC 

HEAT 

o . 

0 . 

0 . 

0 . 

0 . 

0 . 

0 . 

304. 

0 . COAL 

304. 

111 

0 . 

0 . 

0 . 

6 

STIRL 

STIRLING-1 

POWR 

0 . 

-12. 

316. 

132. 

97'. 

29. 

-155. 

0 . 

31 6. DISTI LLA 

316. 

1 

-0.04 

0.31 

o. I 

6 

— 

ST I RL 

ST I RL I MG - 1 

HEAT 

0 . 

0 . 

0 . 

0 . 

0 . 

0 . 

0 . 

304. 

O.DISTILLA 

304. 

111 

0 . 

0 . 

0. I 

i 
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* 



**FUEL 

ENERGY 

SAVED BY 

PROCESS AND 

ECS** 






H 


I NDUSTRY 

33313 MW 28.50 

PROCESS MILLIONS BTU/HR 

0. PROCESS TEMPI F) 

0. PRODUCT COPPER-SMELT HOURS 

PER 

YEAR 8400. 

1 









POWER TO HEAT 

RATIO ***** 










UTILITY FUEL 

GOAL 





WASTE FUEL EQV BTU* 10**6= 0. HOT 

WATER BTU*1 0**6= 0 

.. 







WASTE 

FUEL 

COGEN 

COGEN 

COGEN 

COGEN 

AUX 

utiLit 

TOTAL SITE 

NET= 

FAIL 

FESR 

POWER 

HEAT 






FUEL 

SAVED= 

FUEL 

PROCES 

PROCES 

MW 

PROCES 

FUEL 

FUEL FUEL 

TOTAL* 



FACTR 

FACTR 






USED 

NO -NET 

USED 

HEAT 

POWER 

ELECT 

BO I LR 

USED 

SITE USED 

UTILIT 



• 







1 0**6 

1 0**6 

1 0**6 

1 0**6 

10**6 



1 0**6 

1 0**6 

10**6 

10**6 










BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 



BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 






18 

CC1626 

GTST- 16/26 

POWR 

0 . 

93. 

211 . 

48. 

97. 


29. 

-56. 

0 . 

21 1 .RESIDUAL 

211. 


0.31 

0.46 

0. 


18 

CC1626 

GTST- 1 6/26 

HEAT 

0 . 

0 . 

0 . 

0 . 

0 . 


0 . 

0 . 

304. 

0. RESIDUAL 

304. 

111 

0 . 

0 . 

0, 


19 

CC1622 

GTST- 1 6/22 

POWR 

0. 

93. 

211 . 

53. 

97. 


29. 

-62. 

0 . 

211 .RESIDUAL 

211 . 


0.31 

0 46 

0, 


19 

CC1622 

GTST- 16/22 

HEAT 

0. 

0. 

0. 

0. 

0. 


0. 

0. 

304. 

0. RESIDUAL 

304. 

1 1 1 

0. 

0. 

0. 


20 

CC1222 

GTST- 12/22 

POWR 

0. 

95. 

208. 

52. 

97. 


29. 

-61 . 

0. 

2G3. RESIDUAL 

208. 


0.31 

0 47 

0. 


20 

CC1222 

GTST- 12/22 

HEAT 

0. 

0. 

0. 

.C. 

0. 


0. 

0. 

304. 

0. RESIDUAL 

30*. 

1 1 1 

O. 

0. 

o. 


21 

CC0822 

GTST-08/22 

POWR 

0. 

93. 

211 . 

62. 

97. 


29. 

-73. 

0. 

211 .RESIDUAL 

211. 


0.31 

0.46 

0. 


21 

CC0022 

GTST-08/22 

HEAT 

0. 

0. 

0. 

0. 

0. 


0. 

0. 

304. 

0. RESIDUAL 

304. 

111 

0. 

0. 

0. 


22 

STIG15 

STIG-15-16 

POWR 

0. 

49. 

255. 

3. 

97. 


29. 

-4. 

0. 

255. RESIDUAL 

255. 


0.16 

0.38 

0. 


22 

STIG15 

STIG-15-16 

HEAT 

0. 

0. 

0. 

0. 

0. 


0. 

0. 

304. 

0. RESIDUAL 

304. 


0, 

0. 

0. 


23 

STIG10 

STI G- 10-16 

POWR 

0. 

33. 

271 . 

36. 

97. 


29. 

-42. 

0. 

271 .RESIDUAL 

271 . 


0. 1 1 

0.36 

0. 


23 

STIG10 

STI G- 10-16 

HEAT 

0. 

0. 

0. 

0. 

0. 


0. 

0. 

304. 

0. RES I DUAL 

304. 

111 

0. 

0. 

0. 


24 

STIG1S 

STIG-1S-16 

POWR 


14. 

290. 

61 . 

97. 


29. 

-72. 

0. 

290. RESIDUAL 

290. 


0.05 

0.34 

0. 1 


24 

STIG1S 

STI G-1S- 1 6 

HEAT 

0. 

0. 

0. 

0. 

0. 


0. 

0. 

304. 

0. RESIDUAL 

304. 

111 

0. 

0. 

0. | 


25 

DEADV3 

DIESEL- ADV 

POWR 

0. 

42. 

262. 

94. 

97. 


29. 

-Ill . 

0. 

262. RESIDUAL 

262. 


0. 14 

0.37 

0. 1 


25 

DEADV3 

DIESEL -ADV 

HEAT 

0. 

0. 

0. 

0. 

0. 


0. 

0. 

304. 

0. RESIDUAL 

304. 

1 1 1 

0. 

0. 

o. 1 

0 

1 

» 

26 

DEADV2 

DIESEL-ADV 

POWR 

0. 

42. 

262. 

67. 

97. 


29. 

-78. 

0. 

262. RESIDUAL 

262. 


0.14 

0.37 

0. 

a 

26 

DEADV2 

DIESEL- ADV 

HEAT 

0. 

0. 

0. 

0. 

0 . 


0. 

0. 

304. 

0. RESIDUAL 

304. 

111 

0. 

0. 

0. 

i 

27 

DEADV1 

DIESEL-ADV 

POWR 

0. 

42. 

262. 

102. 

97. 


29. 

-121 . 

0. 

262. RESIDUAL 

262. 


0. 14 

0.37 

0. 

u 

i- 

27 

DEADV1 

DIESEL-ADV 

HEAT 

0. 

0. 

0. 

0. 

0. 


0. 

0. 

304. 

0. RES I DUAL 

304. 

1 1 1 

0. 

0. 

0. 

V) 

> 

28 

DEHTPM 

ADV-DI ESEL 

POWR 


62. 

242. 

123. 

97. 


29. 

-145. 

0. 

242. RESIDUAL 

242. 


0.20 

0.40 

0. 

! 

28 

DEHTPM 

ADV-DIESEL 

HEAT 

0 . 

0. 

0. 

0. 

0. 


0. 

0. 

304. 

0. RES I DUAL 

304. 

1 1 1 

0. 

0. 

0. 

* 

29 

DESOA3 

DIESEL-SOA 

POWR 

0. 

35. 

269. 

88. 

97. 


29. 

-103. 

0. 

269. DISTt LLA 

269. 



0.36 

0. 

7 , 

29 

DESOA3 

DIESEL-SGA 

HEAT 

0. 

0. 

0. 

0. 

0. 


0. 

0. 

304. 

O.DISTILLA 

304. 


0. 

0. 

0. 

n 

! 

c 

29 

DESOA3 

DIESEL-SOA 

POWR 

0. 

35. 

269. 

88. 

97. 


29. 

-103. 

0. 

269. RESIDUAL 

269. 


0. 1 1 

0.36 

0. * 

* 

i 

29 

DESOA3 

DIESEL-SOA 

HEAT 

0. 

0. 

0. 

0. 

0. 


0. 

0. 

304. 

0. RESIDUAL 

304. 

1 1 1 

0. 

0. 

0. 
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**FUEL ENERGY SAVED BY PROCESS AND ECS** 

INDUSTRY 33313 MW 28.50 PROCESS MILLIONS BTU/HR 0. PROCESS TEMPI F) 0. PRODUCT COPPER-SMELT HOURS PER YEAR 8400, 


UTILITY FUEL 


COAL 


POWER TO HEAT RATIO ***** 

WASTE FUEL EQV BTU* 10**6= 


0. 


HOT WATER BTU* 10**6= 






WASTE 

FUEL 

COGEN 

COGEM 

COGEN 

COGEN 

AUX 

UTILIT 

TOTAL SITE 

NET= 

FAIL 

FESR 

POWER HEAT 

■ 


• 


* 

FUEL 

USED 

10**6 

BTU/HR 

SAVED* 
NO -MET 
1 0**6 
BTU/HR 

FUEL 

USED 

10**6 

BTU/HR 

PROCES 
HEAT 
1 0**6 
BTU/HR 

PROCES 
POWER 
1 0**6 
BTU/HR 

MW 

ELECT 

PROCES 
B01LR 
1 0**6 
BTU/HR 

FUEL 
USED 
1 0**6 
BTU/HR 

FUEL FUEL 

SITE USED 

10**6 
BTU/HR 

TOTAL* 

UTILIT 

10**6 

BTU/HR 



FACTR 

FACTR 

1 

41 

GTRW16 

GT-85RE-16 

POUR 

0. 

31 . 

272. 

95. 

97. 

29. 

-112. 

0. 

272.DISTILLA 

272. 

1 

0. 10 

0.36 

0. 

1 

41 

GTRW16 

GT-85RE-16 

HEAT 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

304. 

O.DISTILLA 

304. 

111 

0, 

0. 

0. 

1 

42 

GTR308 

GT-60RE-08 

POUR 

0. 

-10. 

314. 

141 . 

97. 

29. 

-166. 

0. 

314 . DISTI LLA 

314. 

1 

-0.03 

0.31 

0. 

■ 

42 

GTR308 

GT-60RE-08 

HEAT 

0. 

0. 

0. 

0. 

0. 

. 0. 

0. 

304. 

O.DISTILLA 

3C4. 

111 

0. 

0. 

0. 

1 

43 

GTR312 

GT-60RE-12 

POUR 


20. 

284. 

109. 

97. 

29. 


0. 

284. DISTI LLA 

284. 

1 

0.06 

0,34 

0. 


43 

GTR312 

GT-60RE-12 

HEAT 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

304. 

O.DISTILLA 

304. 

111 

0. 

0. 

0. 

i 

44 

GTR316 

GT-60RE- 1 6 

POWR 

0. 

17. 

287. 

110. 

97. 

29. 

-130. 

0. 

287. DISTI LLA 

287. 

1 

0.06 

0.34 

0. 

1 

44 

GTR316 

GT-GORE-16 

HEAT 

0. 

0. 

G. 

0. 

0. 

0. 

0. 

304. 

O.DISTILLA 

304. 

111 

0. 

0. 

0. 

1 

45 

FCPADS 

FUEL-CL-PH 

POUR 

O. 

48. 

256. 

44. 

97. 

29. 

-51 . 

0. 

256. DISTI LLA 

256. 

1 

0. 16 

0.38 

0. 

II 

45 

FCPADS 

FUEL-CL-PH 

HEAT 

0. 

0. 

0. 

O. 

0. 

0. 

0. 

304. 

O.DISTILLA 

304. 

111 

0. 

C. 

0. 

I 

46 

FCMCDS 

FUEL -CL -MO 

POUR 

0. 

68. 

236. 

55. 

97. 

29. 

-65. 

0 . 

236. DISTI LLA 

236. 

1 

0.22 

0,41 

~o7 


46 

FCMCDS 

FUEL-CL-MO 

HEAT 

0. 

0. 

0. 

0. 

0 . 

0. 

0. 

304. 

O.DISTILLA 

304. 

111 

0. 

0. 

0. 



•v 

33 

re 

K. 

FT 

£ 

72 

CD 

"V 

Q 

-m- 

C3 


7X 

72. 

O 
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INDUSTRY 33314 MW 10.10 PROCESS MILLIONS BTU/HR 40.0 PROCESS TEMP(F) 364. PRODUCT COPPER-SMELT HOURS PER YEAR 7620. 

POWER TO HEAT RATIO 0.862 

UTILITY FUEL COAL WASTE FUEL EQV BTU*10**6= 0. HOT WATER BTU*10**®= 0. 


WASTE FUEL COGEN 
FUEL SAVED= FUEL 
USED NO -NET USED 
10**6 10**6 10**6 


COGEN COGEN COGEN 
PROCES PROCES MW 
HEAT POWER ELECT 
10**6 10**6 


0. HOT WATER BTU* 10**6= 
SITE NET* FAIL 


BTU/HR BTU/HR BTU/HR BTU/HR BTU/HR 


6 STIRL 
6 STIRL 

6 STIRL 

6 STIRL 

7 HEGT85 

7 HEGT65 

8 HEGT60 
6 IIEGT60 

9 HEGTOO 
9 HEGTOO 


STIRLING-1 

STIRLING-1 

STIRLING-1 

STIRLING-1 

HELIUM-GT- 

HEL1UH-GT- 

HELIUM-GT- 
HEU Ufl-GT- 

HF.LIUM-GT- 

HEL1UM-GT- 


AI UT1LIT TOTAL SITE NET* 

r 'r»CCS FUEL FUEL FUEL TOTAL* 

301 LR USED SITE USED UTIL'IT 

10**6 10**6 10**6 10**6 

BTU/HR BTU/HR BTU/HR BTU/HR 

-29. 0. 137. RESIDUAL 137. 

0. 41. 84. RESIDUAL 125. 


. COAL-AFB 
. COAL-AFB 

, COAL-AFB 
■ COAL-AFB 

. COAL-AFB 
. COAL-AFB 


FESR P OWER HEAT 
FACTR FACTR 


0.25 0.29 

0.17 0.32 


0 0.12 

0 0. 19 

10 0.10 

10 0. 3 

10 0.13 

10 0.13 


0.26 0.30 

0.26 0.29 


10 

FCMCCL 

FUEL-CL-MO 

POUR 

0. 41 . 

113, 

54. 

34. 

10. 

-16. 

0 . 

113, COAL 

113, 

10 

0.27 

0.30 

0.35 

10 

FCHCCL 

FUEL -CL -MO 

HEAT 

0. 43, 

84. 

40. 

26. 

8. 

0 . 

27. 

84 . COAL 

112. 

10 

0.28 

0.23 

0.36 

11 

FCSTCL 

FUEL -CL -ST 

POWR 

0. 60. 

91 . 

37. 

34. 

10. 

4. 

0 . 

95. COAL 

95. 

10 

0.38 

0.36 

0.42 

1 1 

FCSTCL 

FUEL-CL-ST 

HEAT 

0. 65. 

100. 

40. 

33. 

11. 

0 . 

-10. 

100. COAL 

90. 

10 

0.39 

0.38 

0.40 

12 

IGGTST 

I NT-GAS-GT 

POWR 

0. 31. 

124. 

53. 

34. 

10. 

-16. 

0. 

1 24 . COAL 

124. 

10 

0.20 

0.28 

0,32 

12 

I GGTST 

I NT-GAS-GT 

HEAT 

0. 35. 

93. 

40. 

26. 

8. 

0 . 

27. 

93 . COAL 

120. 

10 

0.23 

0.22 

0,33 

13 

GTSOAR 

GT-HRSG-1 0 

POWR 

0. 36. 

1 19, 

50. 

34. 

10. 

-12. 

0 . 

1 19. RESIDUAL 

119, 

0 

0.23 

0.29 

0.34 

13 

GTSOAR 

GT-HRSG-10 

HEAT 

0. S3. 

94. 

40. 

27. 

8. 

0 . 

22. 

94. RES I DUAL 

117. 

10 

0.25 

0.23 

0.34 

14 

GTAC08 

GT-HRSG-OS 

POWR 

0. 27. 

128. 

66. 

34. 

10. 

-30. 

0 . 

128. RESIDUAL 

128. 

10 

0.18 

0.27 

0.31 

14 

GTAC03 

GT-HR3G-08 

HEAT 

0. 35. 

78. 

40. 

21 . 

6. 

0 . 

42. 

78. RESIDUAL 

120. 

10 

0.23 

0,18 

0,33 

15 

GTAC1 2 

GT-HRSG-1 2 

POWR 

0. 42. 

1 13. 

52. 

34. 

10, 

-15. 

0 . 

1 13. RESIDUAL 

113. 

10 

0.27 

0.31 

0.35 


17 GTWC16 GT-HRSG-16 POWR 
17 GTWC16 GT-IIRSG-16 HEAT 
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INDUSTRY 33314 MW 10.10 PROCESS MILLIONS BTU/HR 40.0 PROCESS TEMP(F) 364. PRODUCT COPPER-SMELT HOURS PEU YEAR 7620. 









POWER TO HEAT RATIO 0.002 







UTILITY FUEL 

COAL 





WASTE FUEL EQV BTU*10**6= 0. HOT 

WATER BTU* 10**6= 0 

, 






WASTE 

FUEL 

COGEN 

COGEN 

COGEN 

COGEN 

AUX UTILIT 

TOTAL SITE 

NET= FAIL 

FESR 

POWER 

HEAT 





FUEL 

SAVED= 

FUEL 

PROCES 

PROCES 

MW 

PROCES FUEL 

FUEL FUEL 

TCTAL+ 


FACTR 

FACTR 





USED 

NO -NET 

USED 

HEAT 

POWER 

ELECT 

BOILR USED 

SITE USED 

UTILIT 








10**6 

1 0**6 

10**6 

1 0**6 

10**6 


10**6 10**6 

10**6 

10**6 








BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 


BTU/HR BTU/HR 

BTU/HR 

BTU/HR 




30 

DES0A2 

DI ESEL-SOA 

POWR 

0. 

37. 

95. 

21 . 

34. 

10. 

22. 0. 

1 18. DISTI LLA 

118. 1 

0.24 

0.29 

0.34 

30 

DESOA2 

DIESEL-SOA 

HEAT 

0. 

70. 

1 82. 

40. 

66. 

19. 

0, -97. 

1 82. DISTI LLA 

84. 1 

0.28 

0.36 

0.22 


30 DES0A2 DIESEL-SOA 


31 PESO A 1 
31 DESOA 1 

31 DESOA 1 

31 DESOA 1 

32 GTSOAD 

32 GTSOAD 

33 GTRAOO 

33 GTRAOO 

34 GTRA12 

34 GTRA12 

35 GTRA16 

35 GTRA1G 

36 GTR200 

36 GTR20G 

37 GTR212 

37 GTR212 

38 GTR216 

38 GTR216 

39 GTRW08 

39 GTRVIOO 

40 GTRW12 
40 GTRW12 


P1ESFL-SOA 
Dl ESEL-SGA 

DIESEL-SOA 
DIESEL -SOA 

GT-HRSG-10 

GT-IIRSG-10 

"GT-05RE-08 

GT-05RE-00 

GT-SF.RE-12 

GT-05RE-12 

GT-G5RE- 1 6 
GT-GSRE- is 

GT-60RE-08 

GT-CORE-03 

GT-60RE-12 
GT-60UE- 12 

GT-60RE-1 6 
GT-GORE-1 6 

GT-85RE-08 

GT-GGRE-00 

GT-85RE-12 
GT-S5RE- 1 2 


182. RES I DUAL 

97.DIST1LLA 
1 00. DISTI LLA 

97. RESIDUAL 
100. RESIDUAL 

1 18. DISTI LLA 
87.DISTILLA 

105, DISTI LLA 

1 19. DISTI LLA 

104 .DISTI LLA 
1 15.DISTILLA 

104,01 ST I LLA 
110, DISTI LLA 

108.D1ST1LLA 
99. DISTI LLA 

104. DISTI LLA 
1 03. DI STI LLA 

1 03. P1STI LLA 

104. DISTI LLA 

113.D1 STILLA 
144 .DISTI LLA 

1 10. DISTI LLA 
141 .D1STILLA 


10 0.3Q 

10 0.30 

TO 0.33 
10 0.32 
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V **FUEL ENERGY SAVED BY PROCESS AND ECS** 

INDUSTRY 33315 MW 18.50 PROCESS MILLIONS BTU/HR 60.0 PROCESS TEMP(F) 366. PRODUCT COPPER-SMELT HOURS PER YEAR 7620. 



UTILITY FUEL 

COAL 

WASTE 

FUEL 

COGEN 

POWER TO HEAT RATIO 1-052 

WASTE FUEL EQV BTU* 10**6= 0. HOT 

COGEN COGEN COGEN AUX UTIL 11 TOTAL SITE 

WATER BTU*10**6= O, 

NET* FAIL FESR POWER HEAT 





FUEL 

SAVED* 

FUEL 

PROCES 

PROCES 

MW 

PROCES 

FUEL 

FUEL FUEL 

TOTAL-*- 



FACTR 

FACTR 





USED 

NO -NET 

USED 

HEAT 

POWER 

ELECT 

BOILR 

USED 

SITE USED 

UTILIT 









1 0**6 

1 0**6 

1 0**6 

1 0**6 

1 0**6 


10**6 

1 0**6 

10**6 

10**6 









BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 


BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 





0 

ONOCGN 

NO COG 

0 N 

0. 

0. 

0. 

0. 

0. 

0. 

71 , 

197. 

71 . COAL-AFB 

268. 

0 

0. 

0.24 

0.22 

1 

STM141 

STI1-TURB- 1 

POWR 

0. 

-216. 

484. 

346. 

63. 

19, 

-339. 

0. 

484. RES I DUAL 

484. 

0 

-0.81 

0. 13 

0.12 

1 

STM141 

STM-TURB- 1 

HEAT 

0. 

21 . 

83. 

60. 

1 1 . 

3. 

0. 

183. 

83. RESIDUAL 

247. 

10 

0.08 

0.04 

0.24 

1 

STM141 

STM-TURB-1 

POWR 

0. 

-216. 

484. 

348. 

63. 

19. 

-339. 

0. 

484.C0AL-FGD 

484. 

0 

-0.81 

0.13 

0.12 

1 

STM141 

STM-TURB- 1 

HEAT 

0. 

21 . 

83. 

60. 

11 . 

3. 

0. 

163. 

83. COAL-FGD 

247. 

10 

0.08 

0.04 

0.24 

1 

STM141 

STM-TURB-1 

POWR 

0. 

-216. 

484. 

348. 

63. 

19. 

-339. 

0. 

484 . COAL-AFB 

484. 

0 

-0.81 

0.13 

0. 12 

1 

STM141 

STM-TURB-1 

HEAT 

0. 

21 . 

63. 

60. 

1 1 . 

3. 

*0 • 

163. 

83. COAL-AFB 

247. 

10 

0.08 

0.04 

0.24 

2 

STM088 

STM-T‘JRB-8 

POWR 

0. 

-393. 

661 . 

499. 

63. 

19. 

-516. 

0. 

661 .RESIDUAL 

661 . 

0 

-1.47 

0 . io 

0.09 

2 

STI‘1088 

STM-TURB-8 

HEAT 

0. 

15. 

80. 

60. 

8. 

2. 

0. 

174. 

80. RESIDUAL 

253. 

10 

0.06 

0.03 

0.24 „ 

2 

STM088 

STM-TURB-8 

POUR 

0. 

-393. 

661 . 

499. 

63. 

19. 

-516. 

0, 

661 .COAL-FGD 

661 . 

0 

-1 ,47 

0.10 

0.09 

2 

STM008 

STM-TURB-8 

HEAT 

0 . 

15. 

80. 

60. 

8. 

2. 

0. 

174. 

80. COAL-FGD 

253. 

10 

0.06 

0.03 

0.24 

2 

STM088 

STM-TURB-8 

POWR 

0. 

-393. 

661 . 

499. 

63. 

19. 

-516. 

0. 

661 . COAL-AFB 

661. 

0 

-1.47 

0.10 

0.09 

2 

STM088 

STM-TURB-8 

HEAT 

0. 

15. 

80. 

60. 

8. 

2. 

0. 

174. 

80. COAL-AFB 

253. 

10 

0.06 

0,03 

0.24 

3 

PFBSTM 

PFB-STMTB- 

POWR 

0 . 

-50. 

318. 

205. 

63. 

19. 

-170. 

0. 

31 8. COAL-PFB 

318. 

0 

-0.19 

0.20 

0.19 

3 

PFBSTM 

PFB-STMTB- 

HEAT 

O. 

35. 

93. 

60. 

19. 

5. 

0. 

139. 

93.COAL-PFB 

233. 

10 

O. 13 

0.08 

0.26 

4 

T I STMT 

TI-STMTB-1 

POWR 

0. 

14. 

254. 

151 . 

63. 

19. 

-107. 

0. 

254. RES I DUAL 

254. 

0 

o.rs 

0.25 

0.24 

□ 4 

T I STMT 

TI -STI ITB-1 

HEAT 

0. 

48. 

101 . 

60. 

25. 

7. 

0. 

119. 

101. RESIDUAL 

220. 

10 

0. 18 

0. 1 1 

0.27 

: 4 

T I STMT 

TI -STMTB-1 

POWR 

0. 

14. 

254. 

151 . 

63. 

19. 

-107. 

0. 

254 . COAL 

254. 

0 

0.05 

0.25 

0.24 

E 4 

T I STMT 

TI-STMTB-1 

HEAT 

0. 

43. 

101 , 

60. 

25. 

7. 

0. 

119. 

101 .COAL 

220. 

10 

0. 18 

0.11 

0.27 

1 

u 5 

TI HRSG 

THERMIONIC 

POWR 

0. 

-181 . 

449. 

290. 

63. 

19. 

-270. 

0. 

449. RESIDUAL 

449. 

0 

-0.67 

0.14 

0.13 

h K 

>• 

TI HRSG 

THERMIONIC 

HEAT 

0. 

19. 

93. 

60. 

13 

4. 

0. 

156, 

93. RESIDUAL 

249. 

0 

0.07 

0.05 

0.24 

o 5 

T I HRSG 

THERMIONIC 

POUR 

0. 

-181 . 

449. 

290. 

63. 

19. 

-270. 

0. 

449. COAL 

449. 

0 

-0.67 

0. 14 

0.13 

? 5 

* 

T I HRSG 

THERMIONIC 

HEAT 

* 0 . 

19. 

93. 

60. 

13. 

4. 

0. 

156, 

93. COAL 

249. 

0 

0.07 

0.05 

0.24 

z 

E 6 

STIRL 

STIRLING-1 

POWR 

0 . 

17. 

251 . 

120. 

63. 

19. 

-70. 

0. 

251 .DtSTILLA 

251 . 

0 

0.06 

0.25 

0.24 

1 6 

iii 

9 

« 

1 

STIRL 

STIRLING-1 

HEAT 

0 . 

44. 

126. 

60. 

32. 

9. 

0 . 

98. 

126.DISTILLA 

224. 

0 

O. 16 

0. 14 

0.27 , 

J 

d 

c 

>■ 

J 

z 
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**FUEL 

ENERGY 

SAVED BY 

PROCESS AND 

ECS** 






ft 

I NDUSTRY 

33315 MW 

18.50 

PROCESS MILLIONS BTU/HR 60.0 PROCESS TEMP(F) 

366. PRODUCT COPPER-SMELT HOURS 

PER YEAR 7620. 









POWER TO HEAT 

RATIO 1.052 









UTILITY FUEL 

COAL 





WASTE FUEL EGV BTU*10**6= 0. HOT 

WATER BTU*1 0**6 

- 0 

. 






WASTE 

FUEL 

COGEN 

COGEN 

COGEN 

COGEN 

AUX 

UT1 LIT 

TOTAL SITE 

NET= 

FAIL 

FESR 

POWER 

HEAT 





FUEL 

SAVED= 

FUEL 

PROCES 

PROCES 

MU 

PROCES 

FUEL 

FUEL FUEL 

TOTAL* 



FACTR 

FACTR 





USED 

NO -NET 

USED 

HEAT 

POWER 

ELECT 

BOILR 

USED 

SITE USED 

UTILIT 









10**6 

1 0**6 

1 0**6 

10**6 

10**6 



1 0**6 

10**6 

10**6 

10**6 









BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 



BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 




„ . « 

18 

CC1626 

GTST- 16/26 

POWR 

0. 

91 . 

169. 

53. 

63. 


19. 

8. 

0. 

177. RESIDUAL 

177. 

10 

0.34 

0.36 

0.34 

18 

CC1626 

6TST- 1 6/26 

HEAT 

0. 

1G2. 

190. 

60. 

71 . 


21 . 

0. 

-24. 

190. RES! DUAL 

1 66. 

O 

0.35 

0.37 

0.32 

19 

CC1622 

GTST- 16/22 

POWR 

0. 

95. 

172. 

59. 

63. 


19. 

1 . 

0. 

173. RESIDUAL 

173. 

10 

0.36 

0.37 

0.35 

19 

CC1622 

GTST- 16/22 

HEAT 

0. 

96. 

174. 

60. 

64. 


19. 

0. 

-2. 

174. RESIDUAL 

172. 

10 

0.36 

0.37 

0.35 

20 

CC1222 

GTST- 12/22 

POWR 

0. 

S3. 

172. 

60. 

63. 


19. 

0. 

0. 

172. RESIDUAL 

172. 

0 

0.36 

0.37 

0.35 

20 

CC1222 

GTST- 12/22 

HEAT 

0. 

96. 

172. 

60. 

63. 


19. 

• 0. 

-1 . 

172. RESIDUAL 

171 . 

0 

0.36 

0.37 

0.35 j 

21 

CC0822 

GTST-08/22 

POWR 

0. 

85. 

183. 

76. 

63. 


19. 

-18. 

0 . 

183. RESIDUAL 

183. 

0 

0.32 

0.34 

0.33 j 

21 

CC0822 

GTST-00/22 

HEAT 

0. 

82. 

146. 

60. 

50. 


15. 

0. 

41 . 

146. RESIDUAL 

186. 

0 

0.31 

0.27 

0,32 1 

22 

STIG15 

STIG-15-16 

POViR 

0. 

34. 

166. 

2. 

63. 


19. 

68. 

0 . 

234. RESIDUAL 

234. 

10 

0.13 

0.27 

0.26 | 

22 

STIG15 

STIG-15-16. 

HEAT 

0 . 

950. 

4615. 

60. 

1753. 


515. 

0 . 

-5298. 

461 5. RESIDUAL 

-663. 

0 

0.17 

0.38 

0.01 1 

23 

STI810 

STI G- 10-16 

POWR 

0 . 

49. 

176. 

23. 

63. 


19. 

43. 

0 . 

21 9. RESIDUAL 

219. 

10 

0.18 

0.29 

0.27 

23 

STIG10 

STIG-10-16 

HEAT 

0 . 

126. 

453. 

60. 

163. 


48. 

0 . 

-311. 

453. RESIDUAL 

142. 

0 

0.22 

0.36 

0. 13 

24 

STIG1S 

STIG-1S-16 

POUR 

0 . 

56. 

188. 

40. 

63. 


19. 

24. 

0 . 

21 2. RESIDUAL 

212. 

10 

0.21 

0.30 

0.28 

24 

STIG1S 

STIG-1S-16 

HEAT 

0 . 

84. 

285. 

60. 

95. 


28. 

0 . 

-101 . 

285. RESIDUAL 

184. 

0 

0.23 

0.34 

0.21 

25 

DEADV3 

DIESEL-ADV 

POWR 

0 . 

68. 

170. 

35. 

63. 


19. 

30. 

0 . 

200. RESIDUAL 

200. 

0 

0.25 

0.32 

0,30 

25 

DEADV3 

DIESEL-ADV 

HEAT 

0 . 

117. 

293. 

60. 

109. 


32. 

0 . 

-142. 

293. RESIDUAL 

151 . 

0 

0.29 

0.37 

0.20 

26 

DEADV2 

DIESEL-ADV 

POWR 

0 . 

78. 

170. 

43. 

63. 


19. 

20. 

0. 

190. RESIDUAL 

190. 

1 

0.29 

0.33 

0.32 

26 

DEADV2 

DIESEL-ADV 

HEAT 

0. 

108. 

236. 

60. 

83. 


26. 

0, 

-77. 

236. RESIDUAL 

160. 

1 

0.31 

0.37 

0.25 

27 

DEADV1 

DIESEL-ADV 

POWR 

0. 

98. 

170. 

67. 

63. 


19. 

-8. 

0. 

170. RESIDUAL 

170. 

1 

0.36 

0.37 

0.35 

27 

DEA0V1 

DIESEL-ADV 

HEAT 

0. 

95. 

153. 

60. 

57. 


17. 

0. 

19. 

153. RESIDUAL 

• 173. 

1 

0.35 

0.33 

0.35 

28 

DEHTPM 

ADV-DI ESEL 

POWR 

0 . 

75. 

193. 

83. 

63. 


19. 

-27, 

0. 

193. RESIDUAL 

193. 

0 

0.28 

0.33 

0.31 

28 

DEHTPM 

ADV-D1 ESEL 

HEAT 

0. 

74. 

140. 

60. 

46. 


13. 

0 . 

54. 

140. RES! DUAL 

194. 

0 

0.27 

0.24 

0.31 

29 

DES0A3 

DIESEL -SO A 

POWR 

o. 

58. 

175. 

30. 

63. 


19. 

35. 

0. 

21 0. DI STI LLA 

210. 

o 

0.21 

0.30 

0.29 

29 

DESOA3 

DI ESEL -SO A 

HEAT 

o. 

116. 

351 . 

60. 

127. 


37. 

0. 

-199. 

351 .DISTILLA 

152. 

o 

0.25 

0.36 

0. 17 

29 

0ESCA3 

DI ESEL-SOA 

POWR 

o. 

58. 

175. 

30. 

63. 


19. 

35, 

0. 

210. RESIDUAL 

210. 

0 

0.21 

0.30 

0.29 " 

29 

DES0A3 

DIESEL-SOA 

HEAT 

0. 

116. 

351 . 

60. 

127. 


37. 

0, 

-199. 

351 -RESIDUAL 

152. 

0 

0.25 

0.36 

°.>7 | 

i 


G E PR 
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**FUEL ENERGY SAVED BY PROCESS AND ECS** 

INDUSTRY 33315 MW 18.50 PROCESS MILLIONS BTU/HR 60.0 PROCESS TEMP ( F ) 366. PRODUCT COPPER-SMELT HOURS PER YEAR 7620. 


UTILITY FUEL 


COAL 


POWER TO HEAT RATIO 1.052 

WASTE FUEL EGV BTU* 10**6= 


0. 


HOT WATER P V* 10**6= 


WASTE FUEL COGEN COGEN COGEN COGEN AUX 


UTIL1T TOTAL SITE 


NET= 


FAIL FESR POWER HEAT 


FUEL SAVED* FUEL PROCES PROCES MW 

USED NO -NET USED HEAT POWER ELECT 

1 0**6 10**6 10**6 10**6 10**6 

BTU/HR BTU/HR CTU/HR BTU/HR BTU/HR 


PROCES FUEL FUEL 
BOILR USED SITE 
10**6 10**6 10**6 
BTU/HR BTU/HR BTU/HR 


FUEL 

USED 


TOTAL+ 

UTILIT 

10**6 

BTU/HR 


FACTR FACTR 


41 GTRW16 GT-85RE-16 POWR 
41 GTRW16 GT-85RE-16 HEAT 


0. 

0. 


83. 

94. 


177. 

200 . 


53. 

60. 


63. 
71 . 


19. 
21 . 


8 . 

0. 


0. 

-25. 


135.D1STILLA 

200.DISTILLA 


185. 

174. 


10 

O 


0.31 

0.32 


0.34 

0.36 


42 GTR308 GT-60RE-08 POWR 
42 GTR308 GT-60RE-08 HEAT 


0. 

0. 


64. 

65. 


204. 

187. 


65. 

60. 


63. 

58. 


19. 

17. 


- 6 . 

0 . 


0 . 

16. 


204.DISTILLA 

187.DISTILLA 


204. 

203. 


O 

10 


0.24 

0.24 


0.31 

0.29 


0.32 

0.30 

C . 29 
0.30 


43 

GTR312 

GT-60RE-12 

POWR 

0. 

83. 

185. 

61 . 

63. 

19. 

-1 . 


185.DISTILLA 

185. 

io 

0.31 

0.34 

0.33 

43 

GTR312 

GT-30RE- 1 2 

HEAT 

0. 

83. 

181 . 

60. 

62. 

18. 

0. 

4. 

181 .DISTILLA 

185. 

10 

0,31 

0.33 

0.32 

44 

GTR316 

GT-60RE- 1 6 

POWR 

0. 

82. 

186. 

62. 

63. 

19. 

-3. 

0. 

1 86. DISTI LLA 

186. 

10 

0.30 

0.34 

0.32 

44 

GTR316 

GT-oORE-16 

HEAT 

O. 

81 . 

180. 

60. 

61 . 

18. 

0. 

7. 

180. DISTILLA 

187. 

10 

0.30 

0.33 

0.32 
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**FUEL ENERGY SAVED BY PROCESS AND ECS*« 

INDUSTRY 33316 MW 16.00 PROCESS MILLIONS BTU/HR 60.0 PROCESS TEMP ( F 1 366. PRODUCT COPPER-SMELT HOURS PER YEAR 7620. 


POWER TO HEAT RATIO 0.910 

UTILITY FUEL COAL WASTE FUEL EQV BTU* 10**6= 0. HOT WATER BTU* 10**6= 0. 






WASTE 

FUEL 

COGEN 

COGEN 

COGEN 

COGEN 

AUX 

UT1LIT 

TOTAL SITE 

NET= 

FAIL 

FESR 

POWER 

HEAT 





FUEL 

SAVE0= 

FUEL 

PROCES 

PROCES 

MW 

PROCES 

FUEL 

FUEL FUEL 

TOTAL-*- 



FACTR 

FACTR 





USED 

MO -NET 

USED 

HEAT 

POWER 

ELECT 

BOILR 

USED 

SITE USED 

UTJLIT 









1 0**6 

1 0**6 

1 0**6 

10**6 

10**6 


10**6 

10**6 

10**6 

10**6 









BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 


BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 





6 

STIRL 

STIRL ING-1 

POWR 

0. 

25. 

217. 

103, 

55. 

16. 

-51 . 

0. 

217. RESIDUAL 

217. 

0 

0.10 

0.25 

0.28 1 

6 

STIRL 

STIRLING-1 

HEAT 

0. 

44. 

126. 

60. 

32. 

9. 

0. 

72. 

126. RESIDUAL 

197. 

0 

0.18 

O. 16 

0.30 

6 

STIRL 

ST I RL I MG - 1 

POWR 

0. 

25. 

217. 

103. 

55. 

16. 

-51 . 

0. 

217. COAL 

217. 

0 

0. 10 

0.25 

0.28 

6 

STIRL 

STIRLING-1 

HEAT 

0. 

44. 

126. 

60. 

32. 

9. 

0. 

72. 

126. COAL 

197. 

0 

0.18 

0.16 

0.30 

7 

HEGT85 

HELIUM-GT- 

POWR 

0. 

24. 

170. 

20. 

55. 

16. 

47. 

0. 

21 7 , COAL-AFB 

217. 

10 

0. 10 

0.25 

0.28 1 

7 

HEGT85 

HELI UM-GT- 

HEAT 

0. 

72. 

507. 

60. 

163. 

48. 

0. 

-338. 

507. COAL- AFB 

169. 

10 

0.12 

0.32 

0.12 . 

8 

HEGT60 

HELIUM-GT- 

POWR 

0. 

30. 

21 1 . 

61 . 

55. 

16. 

-1 . 

0. 

211 .COAL-AFB 

211 . 

10 

0. 13 

0.26 

r 

0.28 jj 

8 

HEGT60 

HELIUM-GT- 

HEAT 

0. 

31 . 

206. 

60. 

53. 

16. 

0. 

4. 

206. COAL-AFB 

210. 

10 

0. 13 

0.25 

0.29 | 

9 

HEGTOO 

HELIUM-GT- 

POWR 

0. 

-69. 

310. 

151 . 

55. 

16. 

-108. 

0. 

310. COAL-AFB 

310. 

io 

-0.29 

0. 16 

0.19 » 

9 

HEGTOO 

HELIUM-GT- 

HEAT 

0. 

15. 

123. 

60. 

22. 

6. 

0. 

103. 

123. COAL-AFB 

226. 

10 

0.06 

0.10 

0.27 8 

10 

FCMCCL 

FUEL-CL-MO 

POWR 

0. 

62. 

180. 

85. 

55. 

16. 

-29. 

0. 

1 80 . COAL 

180. 

10 

0.26 

0.30 

0.33 * 

10 

FCMCCL 

FUEL -CL -MO 

HEAT 

0. 

64. 

127. 

60. 

39. 

1 1 . 

0.- 

50. 

1 27 . COAL 

177. 

10 

0.27 

0.22 

0.34 

1 1 

FCSTCL 

FUEL-CL-ST 

POWR 

0. 

94. 

145. 

58. 

55. 

16. 

2. 

0. 

147. COAL 

147. 

10 

0.39 

0.37 

0.41 


FCSTCL 

FUEL-CL-ST 

HEAT 

0. 

97. 

149. 

60. 

56. 

16. 

0. 

-5. 

149. COAL 

144. 

10 

0.39 

0.38 

0.40 


1 GGTST 

INT-GAS-GT 

POWR 

0. 

45. 

196. 

65. 

55. 

16. 

-29. 

0. 

196. COAL 

196. 

10 

0.19 

0.28 

0.31 


I GGTST 

INT-GAS-GT 

HEAT 

0. 

52. 

139. 

60. 

39. 

1 1 . 

0. 

50. 

139. COAL 

189. 

10 

0.22 

0.20 

0.32 

13 

GTSOAR 

GT-HRSG- 1 0 

POWR 

0. 

53. 

188. 

80. 

55. 

16. 

-23. 

0. 

188. RES) DUAL 

188. 

0 

0.2«i 

0.29 

0.32 

13 

GTSOAR 

GT-HRSG-10 

HEAT 

0. 

57. 

141 . 

60. 

41 . 

12. 

0. 

42. 

141 .RESIDUAL 

184. 

0 

0.24 

0.22 

0.33 

14 

GTAC08 

GT-HRSG-08 

POUR 

0. 

39. 

202. 

104. 

55. 

16. 

-52. 

0. 

202. RESIDUAL 

202. 

0 

0.16 

0.27 

0.30 

14 

GTAC08 

GT-HRSG -03 

HEAT 

0. 

52. 

117. 

60. 

31 . 

9. 

0. 

72. 

1 17. RESIDUAL 

189. 

10 

0.22 

0.17 

0,32 

15 

GTAC12 

GT-HRSG- 12 

POWR 

0. 

62. 

179. 

83. 

55. 

16. 

-27. 

0. 

179. RESIDUAL 

179. 

0 

0.26 

0.31 

0.34 

15 

GTAC12 

GT-HRSG- 12 

HEAT 

0. 

65. 

129. 

60. 

39. 

12. 

0. 

47. 

129. RESIDUAL 

177. 

10 

0.27 

0.22 

0.34 

16 

GTAC16 

GT-HRSG- 16 

POWR 

o. 

72. 

169. 

73. 

55. 

16. 

-15. 

0. 

169. RESIDUAL 

169. 

0 

0.30 

0.32 

0.35 

16 

GTAC16 

GT-IIRSG- 16 

HEAT 

0. 

72. 

139. 

60. 

45. 

13. 

0. 

31 . 

139. RES! DUAL 

169. 

10 

0.30 

0.26 

0.35 

17 

GTWC16 

GT-HRSG- 16 

POWR 

0. 

68. 

173. 

70. 

55. 

16. 

-12. 

0. 

173. RESIDUAL 

173. 

10 

0.28 

0.32 

0.35 

17 

G TV/C I S 

GT-HRSG- 16 

HEAT 

o. 

68. 

148. 

60. 

47. 

14. 

0. 

25. 

148. RESIDUAL 

173. 

10 

0.28 

0.27 

0.35 L 
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t 
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**FUEL 

ENERGY 

SAVED BY 

PROCESS AND 

ECS** 






1 

I NDUSTRY 

33316 MW 16.00 

PROCESS MILLIONS BTU/HR 60.0 PROCESS TEMP(F) 

366. PRODUCT COPPER -SMELT HOURS 

PER YEAR 7620. 

1 








POWER TO HEAT 

RATIO 0.910 









UTILITY FUEL 

COAL 





WASTE FUEL EQV BTU* 10**6= 0. HOT 

WATER BTU* 10**6 

= 0 . 

n 





WASTE 

FUEL 

CCiGEN 

COGEN 

COGEN 

COGEN 

AUX 

UTILIT 

TOTAL SITE 

NET= 

FAIL 

FESR 

POWER HEAT 





FUEL 

SAVED* 

FUEL 

PROCES 

PROCES 

MW 

PROCES 

FUEL 

FUEL FUEL 

TOTAL* 



FACTR 

FACTR 





USED 

NO -NET 

USED 

HEAT 

POWER 

ELECT 

BOILR 

USED 

SITE USED 

UTILIT 









1 0**6 

1 0**6 

1 0**6 

10**6 

10**6 



1 0**6 

1 0**6 

10**6 

10**6 









BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 



BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 





30 

DES0A2 

DI ESEL-SOA 

POWR 

0. 

59. 

151 . 

33. 

55. 


16. 

31 . 

0 . 

163.DISTILLA 

183. 

1 

0.24 

0.30 

0.33 

30 

DES0A2 

DI ESEL-SOA 

HEAT 

0. 

106. 

273. 

60. 

96. 


29. 

0. 

-137. 

273. DISTILLA 

136. 

1 

0.28 

0.36 

0.22 

30 

DESOA2 

D I ESEL-SOA 

POWR 

0. 

59. 

151 . 

33. 

55. 


16. 

31 . 

0. 

183. RESIDUAL 

183. 

1 

0.24 

0.30 

0.33 

30 

DES0A2 

DI ESEL-SOA 

HEAT 

0. 

106. 

273. 

60. 

98. 


29. 

0. 

-137. 

273. RESIDUAL 

136. 

1 

0.28 

0.36 

0.22 

31 

DES0A1 

DI ESEL-SOA 

POWR 

0. 

90. 

151 . 

61 . 

55. 


16. 

-1 . 

0. 

151 .DISTJLLA 

151 . 

1 

0.37 

: \ 

0.36 

0.40 

31 

DES0A1 

DI ESEL-SOA 

HEAT 

0. 

SO. 

150. 

60. 

54, 


16. 

0. 

2. 

150. DISTILLA 

151 . 

1 

0.37 

0.36 

0.40 

31 

DES0A1 

DI ESEL-SOA 

POWR 

0. 

90. 

151 . 

61 . 

55. 


16. 

-1 . 

0. 

151 .RESIDUAL 

151 . 

1 

0.37 

0.36 

0.40 

31 

DESCiAl 

DI ESEL-SOA 

HEAT 

0. 

90. 

150. 

60. 

54. 


16. 

0. 

2. 

150. RESIDUAL 

151 . 

1 

0.37 

0.36 

0.40 

32 

GTSGAD 

GT-HRSG-1 0 

POWR 

0. 

54. 

187. 

86. 

55. 


16. 

-31 . 

0. 

187. DISTILLA 

187. 

0 

0.22 

0.29 

0.32 

32 

GTSGAD 

GT-HRSG- 1 0 

HEAT 

0. 

59. 

130. 

60. 

38. 


11 . 

0. 

52. 

130. DISTILLA 

182. 

10 

0.25 

0.21 

0.33 | 

n 

33 

GTRA08 

GT-85RE-08 

POUR 

0. 

78. 

153. 

51 . 

55. 


16. 

10. 

0. 

163. DISTILLA 

163. 

0 

0.32 

0.33 

0.37 

33 

GTRA08 

GT-85RE-08 

HEAT 

0. 

91 . 

178. 

60. 

64. 


19. 

0. 

-28. 

178. DISTILLA 

150. 

0 

0.34 

0.36 

0.34 

34 

GTRA1 2 

GT-85RE-12 

POWR 

0. 

80. 

152. 

53. 

55. 


16. 

8. 

0. 

161 .DISTILLA 

161 . 

0 

0.33 

0.34 

0.37 

34 

GTRA12 

GT-CoRE-12 

HEAT 

0. 

91 . 

173. 

6Q . 

62. 


18. 

0. 

-23. 

173. DISTILLA 

150. 

0 

0.34 

0.36 

0.35 

35 

GTRA16 

GT-85RE-16 

POUR 

0. 

81 . 

156. 

57. 

55. 


16. 

4. 

0. 

160. DISTILLA 

160. 

0 

0.34 

0.34 

0.37 

35 

GTRA16 

GT-05RE- 1 6 

HEAT 

0. 

86. 

166. 

60. 

53. 


17. 

0. 

-10. 

166. DISTILLA 

156. 

0 

0.34 

0.35 

0.36 

' "" 

36 

GTR208 

GT-60RE-08 

POWR 

0. 

71 . 

171 . 

69. 

55. 


16. 

-10. 

0. 

171 .DISTILLA 

171 . 

0 

0.29 

0.32 

0.35 

36 

GTR208 

GT- SORE -08 

HEAT 

0. 

71 . 

149. 

60. 

48. 


14. 

0. 

21 . 

149. DISTILLA 

171 . 

0 

0.29 

0.28 

0.35 

37 

GTR212 

GT-60RE-1 2 

POWR 

0. 

76. 

165. 

64. 

55. 


16. 

-5. 

0. 

165. DISTILLA 

165. 

0 

0.31 

0.33 

0.36 

j 37 

GTR212 

GT-GORE-12 

HEAT 

0. 

75. 

155. 

60. 

51 . 


15. 

0. 

1 1 . 

155. DISTILLA 

166. 

0 

0.31 

0.31 

0.36 

33 

GTR216 

GT-60RE- 1 6 

POWR 

0. 

79. 

162. 

62. 

55. 


18. 

-3. 

0. 

162. DISTILLA 

162. 

0 

0.33 

0.34 

0.37 

38 

GTR21 6 

GT-60RE- 1 6 

HEAT 

0. 

79. 

156. 

60. 

53. 


15. 

0. 

6. 

156. DISTILLA 

162. 

0 

0.33 

0.32 

0.37 

39 

GTRW08 

GT-C5RE-08 

POWR 

0. 

66. 

156. 

43. 

55. 


16. 

20. 

0. 

175. DISTILLA 

175. 

10 

0.27 

0.31 

0.34 

39 

GTRW03 

GT-S5RE-08 

HEAT 

0. 

92. 

216. 

60. 

76. 


22. 

0. 

-67’. 

216. DISTILLA 

150. 

o 

0.30 

0.35 

0.28 

40 

GTRW12 

GT-35RE-12 

POWR 

0. 

71 . 

150. 

43. 

55. 


16. 

21 . 

0. 

171 .DISTILLA 

17 1 . 

10 

0.29 

0.32 

0.35 

40 

GTRW12 

GT-35RE- 1 2 

HEAT 

0. 

100. 

212. 

60. 

77. 


23. 

0. 

-70. 

212. DISTILLA 

141 . 

0 

0.32 

0.36 

0.28 J 

• 

i 
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2 STI-1088 STM-TURB-8 POWR 

2 STM088 STM-TURB-8 HEAT 

3 PFBSTM PFB-STMTB- POUR 

3 PFBSTM PFB-STMTB- HEAT 

4 T 1 STMT TI-STMTB-1 POWR 
4 TISTMT TI-STMTB-1 HEAT 

4 TISTMT TI-STMTB-1 POWR 

4 TISTMT TI-STMTB-1 HEAT 

5 TIHRSG THERMIONIC POWR 
5 TIHRSG THERMIONIC HEAT 

5 TIHRSG THERMIONIC POWR 

5 TIHRSG THERMIONIC HEAT 

6 STIRL STIRLING-1 POWR 
6 STIRL STIRLING-1 HEAT 


■10272. 

0 . 

•10272. 

0. 


18333. 

0 . 

18333. 

0. 


12963. 

0. 

1 2963 . 

O. 


- 5476 . 

O. 

- 3747 . 

0 . 

- 3131 . 

0 . 

- 3131 . 

0, 

■15251 . 

0. 

■ 15251 . 

0. 

- 4115 . 

0 . 


. COAL-AFB 
. COAL-AFB 

. COAL-PFB 
. COAL-PFB 

■RESIDUAL 

■RESIDUAL 


8510. 
8061 . 


0.30 0. 


0.38 0. 


18333. 

0. 

18333. 

0 . 


RESIDUAL 

RESIDUAL 


■D1STILLA 
. DISTILLA 


18333. 
8061 . 

18333. 
8061 . 

8363. 
8061 . 


0.14 0. 

0 . 0 . 

0. 14 0. 

0 . 0 . 


i> 



~0 

■Z3 

m 

O 

m 
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I NDUSTRY 

33341 MW 756.00 

* a FUEL ENERGY 
PROCESS MILLIONS BTU/HR 

SAVED BY PROCESS AND 
0. PROCESS TEMPI F) 

ECS** 

0. PRODUCT ALUMINUM 

HOURS 

PER YEAR 

8760. 

| 








POWER TO HEAT RATIO ***** 









UTILITY FUEL 

COAL 





WASTE FUEL EQV BTU*10**6= 0. HOT 

WATER BTU* 10**6 

= 

0 . 






WASTE 

FUEL 

COGEN 

COGEN 

COGEN 

COGEN 

AUX 

UTILIT 

TOTAL SITE 

NET* 

FAIL 

FESR 

POWER 

HEAT 





FUEL 

SAVED* 

FUEL 

PRCfCES 

PROCES 

MW 

PROCES 

FUEL 

FUEL FUEL 

TOTAL+ 



FACTR 

FACTR 





USED 

NO -NET 

USED 

HEAT 

POWER 

ELECT 

BO I LR 

USED 

SITE USED 

UTILIT 









10**6 

10**6 

1 0**6 

10**6 

10**6 


10**6 

10**6 

10**6 

10**6 









BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 


BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 





18 

CC1626 

GTST- 16/26 

POUR 

0. 

2473. 

5588. 

1263. 

2579. 

756. 

-1486. 

0. 

5588. RESIDUAL 

5588. 

1 

0.31 

0.46 

0. 

16 

CC1626 

GTST- 16/26 

HEAT 

0. 

0. 

0. 

0. 

0. 

0. 

0, 

8061 . 

0. RESIDUAL 

8061 . 

1 1 1 

0. 

0. 

0. 

19 

CC1622 

GTST- 16/22 

POWR 

0. 

2476. 

5584. 

1398. 

2579. 

756. 

-1645. 

0. 

5584. RES I DUAL 

5584. 

1 

0.31 

0.46 

0. 

19 

CC1622 

GTST- 16/22 

HEAT 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

8061 . 

C RESIDUAL 

8061 . 

111 

0. 

0. 

0. 

20 

CC1222 

GTST- 12/22 

POWR 

0. 

2531 . 

5529. 

1382. 

2579. 

756. 

-1626. 

0. 

5529. RESIDUAL 

5529. 

1 

0.31 

0.47 

0. 

20 

CC1222 

GTST- 12/22 

HEAT 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

8061 . 

0. RESIDUAL 

8061 . 

1 1 1 

0. 

0. 

0. 

21 

CC0822 

GTST-08/22 

POWR 

0. 

2469. 

5592. 

1653. 

2579. 

756. 

-1945. 

0. 

5592. RESIDUAL 

5592. 

1 

0.31 

0.46 

0. 

21 

CC0822 

GTST-08/22 

HEAT 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

8061 . 

0. RESIDUAL 

8061 . 

1 1 1 

0. 

0. 

0. 

22 

STIG15 

STIG-15-16 

POWR 

0. 

1291 . 

6770. 

88. 

2579. 

756. 

-104. 

0. 

6770. RESIDUAL 

6770. 

1 

0. 16 

0.38 

0. 

22 

STIG15 

STIG-15-16 

HEAT 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

8061 . 

0. RESIDUAL 

8061 . 

1 1 1 

0 . 

0 . 

0 . 

23 

STIG10 

STI G- 10-16 

POWR 

0. 

878. 

7183. 

952. 

2579. 

756. 

-1120. 

0. 

71 83. RESIDUAL 

7183. 

1 

0 . 1 1 

0.36 

0 . | 

23 

STIG10 

STIG-10-16 

HEAT 

0. 

0. 

0 . 

0. 

0. 

0. 

0. 

8061 . 

0. RES! DUAL 

8061 . 

111 

0 . 

0 . 

°- 

24 

STIG1S 

STIG-1S-16 

POWR 

0. 

366. 

7695. 

1622. 

2579. 

756. 

-1908. 

0. 

7695. RESIDUAL 

7695. 

1 

0.05 

0.34 

0 . 

24 

STIG1S 

STIG-1S-16 

HEAT 

0 . 

0. 

0. 

0. 

0. 

0. 

0. 

8061 . 

0. RES! DUAL 

8061 . ' 

111 

0 . 

0 . 

0 . 

25 

DEADV3 

DIESEL-ADV 

POWR 

0. 

1108. 

6953. 

2502. 

2579. 

756. 

-2943. 

0. 

6953. RESIDUAL 

6953. 

1 

0. 14 

0.37 

0 . 

25 

DEADV3 

DIESEL- ADV 

HEAT 

0 . 

0 . 

0 . 

0 . 

0 . 

0 . 

0 . 

8061 . 

O. RESIDUAL 

- 8061 . 

1 1 1 

0 . 

0 . 

0 . 

26 

DEADV2 

DIESEL-ADV 

POWR 

0 . 

1108. 

6953. 

1766. 

2579. 

’ 756. 

-2078. 

0 . 

6953. RESIDUAL 

6953. 

1 

0. 14 

0.37 

0 . 

26 

DEADV2 

DIESEL-ADV 

HEAT 

0 . 

0 . 

0 . 

0 . 

0 . 

0 . 

0 . 

8061 . 

0. RES! DUAL 

8061 . 

111 

0 . 

0 . 

°- 

27 

DEADV1 

DIESEL-ADV 

POWR 

0 . 

1108. 

6953. 

2719. 

2579. 

756. 

-3198. 

0 . 

6953. RESIDUAL 

6953. 

1 

0. 14 

0.37 

0 . 

27 

DEADV1 

DIESEL-ADV 

HEAT 

0 . 

0 . 

0 . 

0 . 

0 . 

0 . 

0 . 

8061 . 

0. RESIDUAL 

8061 . 

111 

0 . 

0 . 

0 . 

28 

DEHTPM 

A.DV-DI E-SEL 

POWR 

0 . 

1631 . 

6429. 

3274. 

2579. 

756. 

-3852. 

0 . 

6429. RESIDUAL 

6429. 

1 

0.20 

0.40 

o. 

28 

DEHTPM 

ADV- DIESEL 

HEAT 

0 . 

0 . 

0 . 

0 . 

0 . 

0. 

0 . 

'8061 . 

0. RESIDUAL 

8061 . 

1 1 1 

0 . 

0 . 

o. 

29 

DES0A3 

DIESEL-SOA 

POWR 

0 . 

915. 

7145. 

2328. 

2579. 

756. 

-2739. 

0 . 

7145.DIST1LLA 

7145. 

1 

0 . 1 1 

0.36 

0 . 

29 

DESOA3 

DIESEL-SOA 

HEAT 

0 . 

0 . 

0 . 

0 . 

0 . 

0 . 

0 . 

8061 . 

O.DISTILLA 

8061 . 

111 

0. 

0 . 

0. 

29 

DESGA3 

DIESEL-SOA 

POWR 

0 . 

915. 

7145. 

2328. 

2579. 

756. 

-2739. 

0. 

7145. RESIDUAL 

7145. 

1 

0 . 1 1 

0.36 

0. 

29 

DESOA3 

DIESEL-SOA 

HEAT 

0 . 

0 . 

0. 

0. 

0 . 

0. 

0 . 

8061 . 

0. RESIDUAL 

8061 . 

1 1 1 

0. 

0, 

0 . 
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GENERAL ELECTRIC COMPANY 
COGENERATION TECHNOLOGY ALTERNATIVES STUDY 

l&SE PEO ADV DESIGN ENGR ; REPORT 5, 1 

**EUEL ENERGY SAVED BY PROCESS AND ECS** 

INDUSTRY 33341 MW 756.00 PROCESS MILLIONS BTU/HR 0. PROCESS TEMPI F) 0. PRODUCT ALUMINUM HOURS PER YEAR 8760. 


POWER TO HEAT RATIO ***** 

UTILITY FUEL COAL WASTE FUEL EQV BTU**0**6= O. HOT WATER BTU*10**6= O. 






WASTE 

FUEL 

COGEN 

COGEM 

COGEN 

COGEN 

AUX 

UTILIT 

TOTAL SITE 

NET* 

FAIL 

FESR 

POWER 

HEAT 





FUEL 
USED 
1 0**6 
BTU/HR 

SAVED* 
NO -MET 
10**S 
BTU/HR 

FUEL 

USED 

10**6 

BTU/HR 

PROCES 
HEAT 
1 0**6 
BTU/HR 

PROCES 
POWER 
1 0**6 
BTU/HR 

MW 

ELECT 

PROCES 
BO I LR 
10**6 
BTU/HR 

FUEL 
USED 
1 0**6 
BTU/HR 

FUEL FUEL 

SITE USED 

10**6 
BTU/HR 

TOTAL* 

UTILIT 

10**6 

BTU/HR 



FACTR 

FACTR 

41 

GTRW16 

GT-85RE- 1 6 

POWR 

0. 

835. 

7225. 

2531 . 

2579. 

756. 

-2978. 

0. 

7225 . DISTILLA 

7225. 

1 

0. 10 

0.36 

0. 

41 

6TRW16 

GT-85RE-16 

HEAT 


0. 

0. 

0. 

0 . 

0. 

0 . 

8061 . 

O.DISTILLA 

8061 . 

1 1 1 

0. 

0. 

0. 

42 

GTR308 

GT-60RE-08 

POWR 

0. 

-260. 

8321 . 

3734. 

2579. 

756. 

-4392. 

0. 

8321 .DISTILLA 

8321 . 

1 

-0. 03 

0.31 

0. 

42 

GTR308 

GT-G0RE-08 

HEAT 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

8061 . 

O.DISTILLA 

8061 . 

• 111 

0. 

0. 

0. 

43 

GTR31 2 

GT-60RE-12 

POWR 

0. 

519. 

7542. 

2878. 

2579. 

756. 

-3386. 

0. 

7542. DISTILLA 

7542. 

1 

0.06 

0.34 

0. 1 

43 

GTR312 

GT-00RE-12 

HEAT 

0. 

0. 

0. 

0. 

0 . 

0. 

0 . 

8061 . 

O.DISTILLA 

8061 . 

1 1 1 

O. 

0. 

O. u 

44 

GTR316 

GT-60RE-16 

POWR 

0. 

452. 

7609. 

2925. 

2579. 

756. 

-3441 . 

0. 

7609. DISTILLA 

7609. 

1 

0.06 

0.34 

0. j 

44 

GTR316 

GT-GORE-16 

HEAT 

0. 

0. 

0. 

0. 

0 . 

0. 

0 . 

8061 . 

O.DISTILLA 

8061 . 

111 

0. 

0. 

0. 1 

45 

FCPADS 

FUEL-CL-PH 

POWR 

0. 

1273. 

6788. 

1154. 

2579. 

756. 

-1358. 

0. 

6788. DISTILLA 

6788. 

1 

0. 16 

0.38 

0. I 

45 

FCPADS 

FUEL-CL-PH 

HEAT 


0. 

0. 

0. 

0. 

0. 

0. 

8061 . 

O.DISTILLA 

8061 . 

1 1 1 

0. 

0. 

o. 8 

1, 

46 

FCMCDS 

FUEL-CL-MO 

P0WR 

0. 

1800. 

6261 . 

1459. 

2579. 

756. 

-1716. 

0. 

6261 .DISTILLA 

6261 . 

1 

0.22 

0.41 

0 . » 

46 

FCMCDS 

FUEL-CL-MO 

HEAT 

0 . 

0 . 

0 . 

0 . 

0 . 

0 . 

0 . 

8061 . 

O.DISTILLA 

8061 . 

1 1 1 

O. 

0 . 

0 . * 
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**FUEL 

ENERGY 

SAVED BY. PROCESS AND 

ECS** 







I NDUSTRY 

33342 MW 373.00 

PROCESS MILLIONS BTU/HR 

0. PROCESS TEMP(F) 

0. PRODUCT ALUMINUM 

HOURS 

PER 

YEAR 8760. 









POWER TO HEAT RATIO ***** 









UTILITY FUEL 

COAL 





WASTE FUEL EQV BTU* 10**6= 0. HOT 

WATER BTU* 10**6= 0 

• 






WASTE 

FUEL 

COGEN 

COGEN 

COGEN 

COGEN 

AUX 

UTILIT 

TOTAL SITE 

NET= 

FAIL 

FESR 

POUER 

HEAT 





FUEL 

SAVED = 

FUEL 

PROCES 

PROCES 

MW 

PROCES 

FUEL 

FUEL FUEL 

TOTAL* 



FACTR 

FACTR 





USED 

NO-NET 

USED 

HEAT 

POWER 

ELECT 

BOILR 

USED 

SITE USED 

UTILIT 









10**6 

1 0**6 

1 0**6 

1 0**6 

1 0**6 


1 0**6 

1 0**6 

10**6 

10**6 









BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 


BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 





6 

STIRL 

STIRLING-1 

P0WR 

0. 

-161 . 

4192. 

1749. 

1290. 

378. 

-2057. 

0. 

4 192. RES I DUAL 

4192. 

1 

-0.04 

0.31 

0. 

6 

STIRL 

STIRLING-1 

HEAT 

0, 

0. 

0. 

0. 

0. 

0, 

0. 

4030. 

0. RESI DUAL 

4030. 

111 

0. 

0. 

0. 

6 

STIRL 

STIRLING-1 

FOUR 

0. 

-161 . 

4192. 

1749. 

1290. 

378. 

-2057. 

0 . 

4192. COAL 

4192. 

1 

-0.04 

0.31 

0 . 

6 

STIRL 

STIRLIMG-1 

HEAT 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

4030. 

0 . COAL 

4030. 

111 

0. 

0. 

0. 

7 

HEGT85 

HEL.I UM-GT- 

POUR 

0. 

13. 

4018. 

1795. 

1290. 

378. 

-2112. 

0 . 

401 8 . COAL-AFB 

4018. 

1 

0.00 

0.32 

0. 

7 

HEGT85 

HELIUM-GT- 

HEAT 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

4030. 

0. COAL-AFB 

4030. 

111 

0. 

0. 

0. 

8 

HEGT60 

HELI UM-GT- 

PGWR 

0. 

-949. 

4980. 

2140. 

1290. 

378. 

-2517. 

0. 

4900. COAL-AFB 

4980. 

1 

-0.24 

0.26 

0 . 

8 

HEGT60 

HELIUM-GT- 

HEAT 

0. 

0. 

0. 

0. 

0 . 

0. 

0. 

4030. 

0. COAL-AFB 

4030. 

111 

0 . 

0. 

0 . 

9 

HEGTOO 

HEL I UM-GT- 

POWR 

0. 

-3298. 

7328 . 

4429. 

1290. 

378. 

-521 1 . 

0. 

7328. COAL-AFB 

7328. 

1 

-0.82 

0.18 

0. 

9 

HEGTOO 

HELIUM-GT- 

HEAT 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

4030. 

0. COAL-AFB 

4030. 

1 1 1 

0. 

O. 

0. 

10 

FCMCCL 

FUEL-CL-MO 

PGWR 

0. 

-212. 

4243. 

2029. 

1290. 

378. 

-2387. 

0 . 

4243 . COAL 

4243. 

1 

-0.05 

0.30 

0. 

10 

FCMCCL 

FUEL-CL-MO 

HEAT 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

4030. 

0 . COAL 

4030. 

111 

0 . 

0. 

0 . 

1 1 

FCSTCL 

FUEL- CL -ST 

PGWR 

0. 

1408. 

2622. 

753. 

1290. 

378. 

-886. 

0. 

2622. COAL 

2622. 

1 

0.35 

0.49 

0 . 

1 1 

FCSTCL 

FUEL-CL-ST 

HEAT 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

4030. 

0. COAL 

4030. 

111 

0. 

0. 

0. 

12 

I GGTST 

I NT-GAS-GT 

POWR 

0. 

806. 

3224. 

1000. 

1290. 

378. 

-1176. 

0. 

3224 . COAL 

3224. 

1 

0.20 

0.40 

0 . 

12 

I GGTST 

INT-GAS-GT 

HEAT 

0. 

0. 

0 . 

0 . 

0 . 

0 . 

0 . 

4030, 

0 . COAL 

4030. 

111 

0 . 

0 . 

0 . 


13 GTSCiAR GT-MRSG-10 POUR 0. -417. 4447. 2197. 1290. 378. -2585. 0. 4447 . RESI DUAL 4447. 1 -0.10 0.29 0. 

13 GTSOAR GT-IIRSG-10 HEAT 0. 0. 0. 0. 0. 0. O. 4030. O. RESIDUAL 4030. 1110. 0. 0. 


14 

GTAC08 

GT-I IRSG-08 

POWR 

0. 

-746. 

4777. 

2294. 

1290. 

378. 

-2699. 

0. 

4777. RESI DUAL 

4777. 

1 

-0. 19 

0.27 

0. 

14 

GTAC03 

GT-I IRSG-08 

HEAT 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

4030. 

0. RESIDUAL 

4030. 

1 1 1 

0. 

0. 

0. 

15 

GTAC12 

GT-IIRSG-12 

POWR 

0. 

-198. 

4229. 

2182. 

1290. 

378. 

-2568. 

0. 

4229. RESI DUAL 

4229. 

1 

-0.05 

0.31 

0. 

15 

GTAC12 

GT-I1PSG-12 

HEAT 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

4030. 

0. RESI DUAL 

4030. 

1 1 1 

0. 

0. 

0. 

16 

GTAC16 

GT-IIRSG-16 

POWR 

0. 

37. 

3993. 

2005. 

1290. 

378. 

-2359. 

0, 

3993. RESI DUAL 

3993. 

1 

0.01 

0.32 

0. 

16 

GTAC1 6 

GT-HRSG-16 

HEAT 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

4030. 

0. RES I DUAL 

4030. 

1 1 1 

0. 

0. 

O. 

17 

GTWC16 

GT-IIRSG-16 

POWR 

0. 

-64. 

4094. 

1634. 

1290. 

378. 

-1922. 

0. 

4094. RESI DUAL 

4094. 

1 

-0.02 

0.32 

0. 

17 

GTWC16 

GT-MPSG-16 

HEAT 

0. 

0. 

0. 

0. 

0. 

0 . 

0. 

4030. 

0. RESI DUAL 

4030. 

1 1 1 

0. 

0. 

0. 


r« 
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I&SE PEO ADV DESIGN ENGR 


GENERAL ELECTRIC COMPANY 
COGENERATION TECHNOLOGY ALTERNATIVES STUDY 

REPORT 5. 1 

**FUEL ENERGY SAVED BY PROCESS AND ECS** 


INDUSTRY 33342 MW 378.00 PROCESS MILLIONS BTU/HR 

i 

UTILITY FUEL COAL 


0. PROCESS TEMP C F ) 


0. PRODUCT ALUMINUM 


PAGE 299 


HOURS PER YEAR 8760. 


POWER TO HEAT RATIO ***** 

WASTE FUEL EQV BTU* 10**6= 


WATER BTU* 10* *6= 


WASTE FUEL COGEN COGEN COGEN COGEN AUX 


UT1L1T TOTAL S I TE 


SAVED* FUEL 
NO -NET USED 


PROCES PROCES MW 


PROCES FUEL 


POWER ELECT BOILR USED 


10**6 10**6 10**6 10**6 10**6 
BTU/HR BTU/HR BTU/HR BTU/HR BTU/HR 


10**6 10**6 10**6 
BTU/HR BTU/HR BTU/HR 


30 DES0A2 DIESEL-SOA POWR 
30 DES0A2 DIESEL-SOA HEAT 

30 DES0A2 DIESEL-SOA POWR 

30 DES0A2 DIESEL-SOA HEAT 

31 DES0A1 DIESEL-SOA POWR 
31 DES0A1 DIESEL-SOA HEAT 

31 DES0A1 DIESEL-SOA POWR 

31 DESO'AI DIESEL-SOA HEAT 

32 GTSOAD GT-HRSG-10 POWR 

32 GTSOAD GT-HRSG-10 HEAT 

33 GTRA08 GT-S5RE-08 POWR 

33 GTRA08 GT-85RE-08 HEAT 

34 GTRA12 GT-65RE-12 POWR 

34 GTRA12 GT-85RE-12 HEAT 

35 GTRA16 GT-85RE-16 POUR 

35 GTRA16 GT-CuRE-16 HEAT 

36 GTR208 GT-60RE-08 POWR 

36 GTR208 GT- SORE -03 HEAT 

37 GTR212 GT-60RE-12 POWR 

37 GTR212 GT-G0RE-12 HEAT 

38 GTR216 GT-60RE-16 POWR 

38 GTR216 GT-60RE-16 HEAT 

39 GTRW08 GT-85RE-08 POWR 

39 GTRW08 GT-C5RE-08 HEAT 

40 GTRW12 GT-85RE- 1 2 POWR 
40 GTRW12 GT-C5RE- 1 2 HEAT 


0. 

458. 

3573. 

786. 

1290. 

378. 

-925. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

4030. 

0. 

458. 

3573. 

786. 

1290. 

378. 

-925. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

4030. 

0. 

458. 

3573. 

1433. 

1290. 

378. 

-1685. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

4030. 

0. 

458. 

3573. 

1433. 

1290. 

378. 

-1685. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

O. 

4030. 

0. 

-386. 

4417. 

2380. 

1290. 

378. 

-2800. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

4030. 

0. 

418. 

3613. 

1459. 

1290. 

378. 

-1716. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

4030. 

0. 

428. 

3603. 

1477. 

1290. 

378. 

-1737. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

4030. 

0. 

335. 

3696. 

1571 . 

1290. 

378. 

-1848. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

4030. 

0. 

0. 

4030. 

1903. 

1290. 

378. 

-2239. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

4030. 

0. 

122. 

3908. 

1749. 

1290. 

378. 

-2058. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

4030. 


O.DISTILLA 

3573. RESIDUAL 
0. RESIDUAL 

3573. PI ST I LLA 
O.DISTILLA 

3573. RESIDUAL 
O. RES I DUAL 

4417. D I ST I LLA 
O.DISTILLA 

3613.DISTILLA 

O.DISTILLA 

3603. DIST1 LLA 
O.DISTILLA 


0. 3696. DISTI LLA 

0. O.DISTILLA 


203. 3827. 

0 . 0 . 

356. 3674. 


1290. 

0. 

•1290. 

0. 


0. 0. 4030. O.DISTILLA 

378. -2058. (T 3908. DISTI LLA 

0. 0. 4030. O.DISTILLA 

378. -2010. 0. 3827. DISTI LLA 

0. O. 4030. O.DISTILLA 

378. -1427. 0. 3674. DISTI LLA 

O. O. 4030. O.DISTILLA 


487. 3543. 1180. 1290. 


378. -1388. 

0 . 0 . 


0. 3543. DISTI LLA 

JO. O.DISTILLA 


NET= 

TOTAL* 

UTILIT 

10**6 

BTU/HR 

3573. 

4030. 

3573. 

4030. 

3573. 

4030. 

3573. 

4030. 

4417. 

4030. 

3613. 

4030. 

3603. 

4030. 

3696. 

4030. 

4030. 

4030. 

3908. 

4030. 

3827. 

4030. 

3674. 

4030. 

3543. 

4030. 


FAIL FESR POWER HEAT 
FACTR FAC.TR 


1 0.11 0.36 0. 


Ill O. 


1 0.11 0.36 0, 


1 0.11 0.36 O. 

Ill 0. 0. 0. 


1 0.11 0.36 0. 


1 -0.10 0.29 O. 

Ill O. 0. 0. 

I oTTo 0736 67* 
111 0 . 0 . 0 . 

1 0.11 0.36 0. 

Ill O. O. O. 

1 0.08 0.35 O. 


1 0. 

Ill 0. 


0.32 O. 

0. O. 


1 0.03 0.33 0. 


1 0.05 0.34 


1 0.09 0.35 O. 


1 0.12 0.36 0. 

Ill 0. 0. O. 
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l&SE PEO ADV DESIGN ENGR 


GENERAL ELECTRIC COMPANY 
COGENERATION TECHNOLOGY ALTERNATIVES STUDY 

REPORT 5. 1 

**FUEL ENERGY SAVED BY PROCESS AND ECS** 


INDUSTRY 33343 MW 153.00 PROCESS MILLIONS BTU/HR 

i 

UTILITY FUEL COAL 


0. PROCESS TEMPCF) 


0. PRODUCT ALUMINUM 


PAGE 301 


HOURS PER YEAR 8760, 


POWER TO HEAT RATIO ***** 

WASTE FUEL EQV BTU*T0**6= 


WATER BTU* 10**6= 


WASTE FUEL COGEN COGEN COGEN COGEN AUX 


UTILIT TOTAL SITE 


SAVED= FUEL 
NO -NET USED 


PROCES PROCES MW 


PROCES FUEL 


POWER ELECT BO I LR USED 


0 ONOCGN NO C 0 G O N 

1 STM 141 STM-TURB- 1 POWR 
1 STM141 STM-TURB- 1 HEAT 


1 STM 14 1 
1 STM 141 

1 STM14 1 

1 STM141 

2 STM088 
2 STM088 

2 STM088 
2 STOP SO 

2 STM088 

2 STM0G8 

3 PFBSTM" 

3 PFBSTM 

4 T I STMT 
4 T I STMT 

4 T I STMT 

4 T I STMT 

5 TIHRSG 
5 TIHRSG 

5 TIHRSG 

5 TIHRSG 

6 STIRL 
6 STIRL 


STM-TURB- 1 
STM-TURB- 1 

STM-TURB- 1 
STM-TURB- 1 

STH-TURB-8 
STM-TURB- 8 

STM-TURB-8 

STH-TURB-8 

STM-TURB-3 

STM-TURB-8 

PFB-STMTB- 

PFB-STF1TB- 

T1 -STMTB-1 
TI -STMTB-1 

TI -STMTB-1 
TI -STMTB-1 

THERMIONIC 

THERMIONIC 

THERMIONIC' 

THERMIONIC 

STIRL! NG-1 
STIRLING-1 


10**6 10**6 10**6 10**6 10**6 
BTU/HR BTU/HR BTU/HR BTU/HR BTU/HR 

0 . 0 . 0 . 0 . 0 . 

0. 69. 1563. 806. 522. 

0. 0^ 0, 0_. CL_ 

0. 69. 1563. 806. 522. 


69. 1563. 

0 . 0 . 

! 

-91. 1722. 


-91. 1722. 


-91. 1722. 


269. 1362. 


373. 1258. 

C. 0. 

373. 1258. 


0. 


3710. 

2624. 

522 

0. 

0. 

0 

3710. 

2624. 

522 

0. 

0. 

0, 

1697. 

708. 

522 

0. 

0. 

0, 


10**6 10**6 10**6 
BTU/HR BTU/HR BTU/HR 


153. -948. 


153. -1108. 


153. -1108. 


153. -1108. 


153. -634. 


153. -634. 

0. 0. 

153. -3087. 


153. -3087. 

0. O. 

153. -833. 

0 . 0 . 


1631. 0. DISTILLA 

0. 1563. RES I DUAL 

1631 . 0. RESIDUAL 


NET* 

TOTAL* 

UTILIT 

10**6 

BTU/HR 

1631 . 
1563. 
1631 . 


0. 1563. COAL- FGD 

1631. 0. COAL- FGD 

o: 1 563 . COAL-AFB 

1631. 0. COAL-AFB 

0. 1722. RESIDUAL 

1631. 0. RESIDUAL 

0. 1 722 . COAL-FGD 

1631 ■ 0 ■ COAL-FGD 

0. 1722. COAL-AFB 

1631, 0. COAL-AFB 

CL 1362. COAL -PFB 
0. 1631. O.COAL-PFB 


0. 

1631 . 

0. 

1631 . 

0. 

1631 , 


0, 1258 .RESIDUAL 

1631. 0. RESIDUAL 

0. 1258. COAL 

1631 ■ 0 . COAL 

0. 3710. RESIDUAL 

1631. O. RESIDUAL 

CL 3710. COAL 
1631. O . COAL 

0. 1697. DISTILLA 

1631. 0. DISTILLA 


1563. 
1631 . 

1563. 

1631. 

1722. 
1631 . 

1722. 
1631 . 

1722. 
1631 . 

1362. 
1631 . 

1258. 
1631 . 

1258. 
1631 . 

3710. 
1631 . 

3710. 
1631 . 

1697. 
1631 . 


FAIL FES R POWER HEAT 

FACTR FACTR 


0 0. 0.32 0. 

1 0.04 0.33 0. 

11 0. 0. O. 

1 0.04 0.33 0. 

11 O. 0.. 0. 

I 0704 0.33 ‘ 0. 

II 0 . 0 . 0 . 

1 -0.06 0.30 O. 


1 -0.06 0.30 0. 

11 0 . 0 . 0 . 

1 -0.06 0.30 O. 

11 0 , 0 . 0 . 


1 

0. 17 

0.38 

0. 


111 

O. 

0. 

0. 


1 

0.23 

0.41 

0. 


1 1 1 

0. 

0. 

0. 


1 

0.23 

0.41 

0. 


111 

0. 

0. 

0. 


1 

-1.27 

0. 14 

0. 


1 1 1 

0. 

0. 

0. 


1 

-1.27 

0. 14 

0. 


111 

0. 

0. 

0. 


1 

-0.04 

0.31 

0. 


1 1 1 

O. 

0. 

0. 
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INDUSTRY 333*13 MW 153.00 PROCESS MILLIONS BTU/HR 


0. PROCESS TEMP(F) 


UTILITY FUEL COAL 


POWER TO HEAT RATIO ***** 

WASTE FUEL EQV BTU* 10**6= 


0. PRODUCT ALUMINUM HOURS PER YEAR 8760. 

*10**6= O. HOT WATER BTU*10**6= 0. 






WASTE 

FUEL 

COGEN 

COGEM 

COGEN 

COGEN 

AUX 

UTIL1T 

TOTAL SITE 

NET= 

FAIL 

FESR 

POWER 

HEAT 





FUEL 

SAVED= 

FUEL 

PR0CES 

PROCES 

MW 

PROCES 

FUEL 

FUEL FUEL 

TOTAL* 



FACTR 

FACTR 





USED 

MO -NET 

USED 

HEAT 

POWER 

ELECT 

BO I LR 

USED 

SITE USED 

UTILIT 









1 0**6 

1 0**6 

1 0**6 

1 0**6 

10**6 


10**6 

1 0**6 

10**6 

10**6 









BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 

BTU/HR 


BTU/HR 

BTU/HR 

BTU/HR ' 

BTU/HR 





18 

CC1626 

GTST- 16/26 

POWR 

0. 

500. 

1131 . 

256. 

522. 

153. 

-301 . 

0. 

1131 .RESIDUAL 

1 131 . 

1 

0.31 

0.46 

0. 

18 

CC1 626 

GTST- 16/26 

HEAT 


0. 

0. 

0. 

0. 

0. 

0. 

1631 . 

0. RESIDUAL 

1631 . 

111 

0. 

0. 

0. 

19 

CC1622 

GTST- 16/22 

POWR 

0. 

501 . 

1 130. 

283. 

522. 

153. 

-333. 

0. 

1 130. RESIDUAL 

1130. 

1 

0.31 

0.46 

O. 

19 

CC1622 

GTST- 16/22 

HEAT 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

1631 . 

0. RESIDUAL 

1631 . 

111 

C. 

0. 

0. 

20 

CC1 222 

GTST- 12/22 

POWR 


512. 1119. 280. 

522. 

153. 

-329. 

0. 

1 1 19. RESIDUAL 

1119. 

1 

0.31 

0.47 

0. 

20 

CC1222 

GTST- 12/22 

HEAT 

0. 

0. 

O. 

0. 

0. 

0. 

0. 

1631 . 

C. RESIDUAL 

1631 . 

111 

0. 

O. 

0. 

21 

CC0822 

GTST-00/22 

POWR 

0. 

500. 

1132. 

335. 

522. 

153. 

-394. 

0. 

1 132. RESIDUAL 

1132. 

1 

0.31 

0.46 

0. ’ 

21 

CC0822 

GTST-03/22 

HEAT 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

1631 . 

0. RESIDUAL 

1631 . 

111 

0. 

0. 

o. 

22 

ST1G15 

STI G- 15-16 

POWR 

0. 

261 . 

1370. 

18. 

522. 

153. 

-21 . 

0. 

1370. RESIDUAL 

1370. 

1 

0. 16 

0.30 

0. 

22 

STIG15 

STIG-15-16 

HEAT 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

1631 . 

0. RESIDUAL 

1631 . 

111 

0. 

0 . 

0 . 


23 STIG10 

23 STIG10 

24 STIG1S 


24 STIGIS 

25 DEADV3 
25 DEADV3 


STI G- 10-16 
ST1G-10-16 

STIG-1S-16 


STI G- IS- 1 6 

DIESEL-ADV 

DIESEL-ADV 


178. 1454. 


0 . 

1557 . 


224. 1407. 

0 . 


153. -227. 


0. 1631 


153. -386. 


O. 


26 

DEADV2 

DIESEL-ADV 

POWR 

26 

DEADV2 

DIESEL-ADV 

HEAT 

27 

DEADV1 

DIESEL-ADV 

POWR 

27 

DEADV1 

DIESEL-ADV 

HEAT 

28 

DEHTPM 

ADV -DIESEL 

FOUR 

28 

DEHTPM 

ADV-DIE3SL 

HEAT 

29 

DES0A3 

DIESEL-SOA 

POWR 

29 

DES0A3 

DIESEL-SOA 

HEAT 

29 

DES0A3 

DIESEL-SOA 

POWR 

29 

DES0A3 

DIESEL-SOA 

HEAT 


0 . 
1631 . 


1454. RES I DUAL 
0. RESIDUAL 

1557. RESIDUAL 


O. RES! DUAL 

1407. RESIDUAL 
0. RESIDUAL 


1454. 
1631 . 

1557. 


1631 . 

1407. 
1631 . 


0.36 0. 


0.37 0. 

0. 
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**FUEL ENERGY SAVED BY PROCESS AMD ECS** 



‘ 

I NDUSTRY 33343 MW 

153.00 

PROCESS MILLIONS BTU/HR 0. PROCESS TEMPCF) 0. PRODUCT 

ALUMINUM 

HOURS PER YEAR 

8760. 

UTILITY 

FUEL 

COAL 

POWER TO HEAT RATIO ***** 

WASTE FUEL EQV BTU* 10**6* 

0. HOT 

WATER BTU* IO* *6= 

0. 






WASTE 

FUEL 

COGEN 

COGEN 

COGEN 

COGEN 

AUX 

UTILIT 

TOTAL SITE 

NET* 

FAIL 

FESR 

POWER 

HEAT 





FUEL 

USED 

10**6 

BTU/HR 

SAVED= 
NO -NET 
1 0**6 
BTU/HR 

FUEL 

USED 

10**6 

BTU/HR 

PROCES 
HEAT 
1 0**6 
BTU/HR 

PROCES 
POWER 
1 0**6 
BTU/HR 

MW 

ELECT 

PROCES 

BOILR 

10**6 

BTU/HR 

FUEL 

USED 

10**6 

BTU/HR 

FUEL FUEL 
SITE USED 
10**6 
BTU/HR 

TOTAL* 

UTILIT 

10**6 

BTU/HR 



FACTR 

FACTR ~ 

41 

GTRwie 

GT-85RE- 1 6 

POWR 

0. 

169. 

1462. 

512. 

522. 

153. 

-603. 

0. 

1462 . DIST! LLA 

1462. 

1 

O. 10 

0.36 

0. 

41 

GTRwie 

GT-85RE-16 

HEAT 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

1631 . 

O.DISTILLA 

1631 . 

111 

0. 

0. 

0. 

42 

GTR308 

GT-60RE-08 

POWR 

0. 

-53. 

1684. 

756. 

522. 

153. 

-889. 

0. 

1684.DISTILLA 

1684. 

1 

-0.03 

0.31 

~0. 

42 

GTR308 

GT-60RE-08 

HEAT 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

1631 . 

O.DISTILLA 

1631. 

111 

0. 

0. 

0. 

43 

GTR312 

GT-60RE- 1 2 

POWR 

0. 

105. 

1526. 

582. 

522. 

153. 

-685. 

0. 

1526.DISTILLA 

1526. 

1 

0. 06 

0.34 

0. 

43 

GTR312 

GT-60RE-12 

HEAT 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

1631 . 

O.DISTILLA 

1631 . 

111 

0. 

0. 

0. 

44 

GTR316 

GT-60RE-1 6 

POWR 

0. 

91 . 

1540. 

592. 

522. 

153. 

-696. 

0. 

1540. DISTI LLA 

1540. 

1 

0.06 

0.34 

0. 

44 

GTR316 

GT-60RE-16 

HEAT 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

1631 . 

O.DISTILLA 

1631 . 

1 1 1 

0. 

0. 

0. 

45 

FCPADS 

FUEL-CL-PH 

POWR 

0. 

258. 

1374. 

234. 

522. 

153. 

-275. 

0. 

1 374. DISTI LLA 

1374. 

1 

0.16 

0.38 

0. 

45 

FCPADS 

FUEL-CL-PH 

HEAT 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

1631 . 

O.DISTILLA 

1 631 . 

111 

0. 

0. 

0. 

46 

FCMCDS 

FUEL-CL-MO 

POWR 

0. 

364. 

1267. 

295. 

522. 

153. 

-347. 

0. 

1 267 . D I ST I LLA 

1267. 

1 

0.22 

0.41 

0. 

46 

FCMCDS 

FUEL-CL-Md 

HEAT 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

1631 . 

O.DISTILLA 

1631. 

111 

0. 

0. 

0. 
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COAL-FIRED NOCOGENERATION PROCESS BOILER 


5.2 - Summary of Fuel Saved by Type and 
Economics 






DATE 06/07/, 
ieSE-PEG-ADV-DES-ENGR 


GENERAL ELE^.RIC COMPANY 
COGENERATION TECHNOLOGY ALTERNATIVES STUDY 
REPORT 5.2 

SUMMARY OF FUEL SAVED BY TYPE & ECONOMICS 


FUEL USE IN BTU-10**6- 

ssCOiENERATIGN CASE** salJOCOGEN- - 
PROPS DISTIL RES I DL COAL DISTIL RES I DL 


COGEN** 

COAL 


0I10CGM 
STM 1 4 1 
STM 1 4 1 
STM 141 
STM0B8 
STM08S 
STM0B8 
PFDSTM 


PFBSTM 
T I STMT 
T I STMT 
T I STMT 


10101 

10101 

10101 

1Q1Q1 

10101 

10101 

10101 

ICIOI 


10101 

10101 

10101 

10101 


HEGT60 

HE6T00 

HEGTOO 

FCMCCL 


FCMCCL 
FCSTCI. 
FCSTCL 
I GGTST 


10101 

10101 

101O1 

10101 


10101 

10101 

10101 

10101 




0. 25. 1 26. 

O. 04. 1. 

0. O. 84. 

O. O. 84 



STIRL 

STFRL 

STIRL 

STIRL 

10101 

10101 

10101 

10101 

80. 

0. 

0. 

0. 

9. 

128. 

89. 

0. 

31. 
0. 
31 . 
102. 

-80. 

0. 

0. 

0. 

15 

-103 

-65 

25 

STIRL 

10101 

0. 

0. 

179. 

0. 

57 

HEGT85 

10101 

0. 

0. 

123 

0. 

25 

HEGT85 

10101 

0. 

0. 

531 . 

0. 

150 

HEGT60 

10101 

0. 

O. 

122. 

0. 

25 


POViER 

REQD 

MW 

10 . 


COGEN 

POWER 

MW 

0 . 


POVIER 

/HEAT 

RAT IO 

0.25 


CAPITAL 

COST 

* 10**6 

12.3 


, .,GE 1 


LEVL NORM WRTH 
CI1RG EHRG 


260. 1 


5'1. 

24 

24. 

125. 

42. 

42. 

F 

A 

10. 

10. 

10. 

10. 

10. 

10. 

0.57 
1 .08 
0.96 

0.25 

0.25 

0.25 

0.44 

0.44 

0.44 

8.3 

16.2 

12.5 

0.68 

1.32 

1.01 

141.8 
275.2 
2T1 .6 

999 

20 

999 

3.9 

4.3 

3.7 

0.66 

0.71 

0,63 

176 

160 

164 

55. 



10. 

8. 

0.54 

0.25 

0.33 

7.4 

0.60 

132.5 

999 

4.3 

0.71 

166 

16. 

32. 

F 

10. 

8. 

1.02 

0.25 

0.33 

14.9 

1.22 

266.6 

31 

4.6 

0.78 

150 

18. 

32. 

A 

10. 

8. 

0.92 

0.25 

0.33 

11.8 

•0.96 

209.8 

999 

4.2 

0.70 

154 

25. 

41 . 


IQ. 

10. 

1 .59 

0.25 

0.44 

20.8 

1 .69 

351.2 

io 

5.3 

0.88 

169 

37. 

62. 


10. 

15. 

1 .45 

0.25 

0.48 

19.9 

1.62 

304.3 

17 

4.4 

0.74 

160 


126. 
88 . 
41 . 
82. 
62. 
25. 
126. 

95. 
126. 
95. 
24 


55 
2. A 

14. A 


499.5 
381.1 

698.9 

800.9 

345.5 
798.3 
173. 1 



0.76 

160.7 

0.91 

173.3 

0.76 

160.8 

1 .78 

340.5 

2.29 

323.2 

2.88 

500.5 

7.46 

482.4 

2.76 

484.4 

4.49 

476. 1 

2.54 

444.5 

2.72 

419.9 

2.43 

483. 1 

3.28 

476.4 

2.36 

474.6 

4.09 

470.2 

2.35 

448.2 


0 

0 

6 

1 

6 

2 






. 

, 10. 

8 . 

0.66 

0.25 

0.30 


. 

10. 

10. 

0.70 

0.25 

0.28 

1 

* 

10. 

8. 

0.68 

0.25 

0.28 



1 3.29 

412.3 


8.2 

1.37 

99 

i 0.86 

166.2 

999 

5.3 

0.88 

156 

i 0.78 

162.0 

999 

5.0 

0.84 

151 

< 0.78 

155.0 

999 

5.4 

0.90 

154 

1 0.68 

149.7 

999 

4.9 

0.83 

150 

1 0.80 

157.6 

999 

5.0 

0.83 

164 

i 0.72 

153.2 

999 

4.8 

0.80 

155 

0.32 

162.8 

999 

4.8 

0.81 

167 

0.76 

159.0 

999 

4.7 

0.79 

158 

0.85 

162.9 

999 

5.0 

0.83 

165 

i 0.80 

161 . 1 

999 

4.9 

0.82 

155 
















HONEYWELL PACE PRINTING SYSTEM— Pi t IB — 02 


DATE 06/07/7. GENERAL ELEi-..«IC COMPANY « -*E 2 

1 &SE-PEO-ADV-DFS-EHGR CGGENERAT1 ON TECHNOLOGY ALTERNATIVES STUDY 

REPORT 5.2 

SUMMARY OF FUEL SAVED BY TYPE « ECONOMICS 


FUEL USE IN BTU* 10**6 




** COGENERATION CASE** **f!CCOGEN - 

COGEM** 

POWER 

COGEN 

06M 

POWER 

FESR 

CAPITAL 

NORM 

*/KW 

ROI 

LEVL 

NORM WRTH 

ECS PROCS 

DISTIL 

RES 1 DL 

COAL 

DISTIL 

RESIDL 

COAL 

REQD 

POWER 


/HEAT 


COST 

COST 

EOVL 


CHIK5 

ENRG 








. 


MW 

MW 


RATIO 


*10**6 



cm 




CC162S 

10101 

0. 

100. 

0. 

0 . 

-76. 

126. 

10. 

10. 

0. 80 

0.25 

0.33 

10.7 

0.87 

166.8 

999 

4.9 

0.62 

171 

CC1 620 

10101 

0 . 

124. 

0 . 

0 . 

-89. 

159. 

10. 

14. 

0.86 

0.25 

0.36 

12. 1 

0.98 

170.9 

999 

5.0 

0.84 

160 

CC1622 

10101 

0 . 

98. 

0 . 

0 . 

-74. 

126. 

10. 

10. 

0.79 

0.25 

0.35 

10.4 

0.84 

164.0 

999 

4.8 

0.80 

173 

CC1622 

10101 

0 . 

113. 

0 . 

O. 

-62. 

140. 

10. 

13. 

0.83 

0.25 

0. 37 

11.3 

0.92 

167.9 

999 

4.8 

0.81 

162 

CC1222 

10101 

0 . 

98. 

0 . 

0 . 

-73. 

126. 

10. 

10. 

0.78 

0.25 

0.35 

10. 1 

0.82 

160.2 

999 

4.7 

0.79 

174 

CC 1 222 

10101 

0 . 

112 . 

0 . 

0 . 

-81 . 

148. 

10. 

13. 

0.82 

0.25 

0.37 

11.0 

0.90 

163.5 

993 

4.8 

0.80 

163 

CC0822 

10101 

0 . 

94. 

0 . 

0 . 

-69. 

126. 

10. 

10, 

0.78 

0.25 

0.37 

10.2 

0.63 

164.9 

999 

4.6 

0.77 

176 

CC0822 

10101 

0 . 

95. 

0 . 

0 . 

-70. 

127. 

10. 

10. 

0.79 

0.25 

0.38 

10.3 

0.84 

165. 1 

999 

4.6 

0.77 

165 

STIG15 

10101 

0 . 

132. 

0 . 

0 . 

-107. 

126. 

10. 

10. 

0.81 

0.25 

0.12 

10.7 

0.87 

146. 1 

999 

5.8 

0.97 

148 

STIGI5 

10101 

0 . 

2846. 

o. 

0 . 

-2067. 

2653. 

10. 

318. 

5.91 

0.25 

0. 17 

97.7 

7.95 

112.4 

0 

42.2 

7.06 

220 

H STIG10 

10101 

0 . 

124. 

0 . 

0 . 

-99. 

126. 

10. 

10. 

0.77 

0.25 

0.18 

10.2 

0.83 

144.5 

999 

5.4 

0.91 

155 

3TIGI0 

10101 

0 . 

279. 

0 . 

0 . 

-207. 

285. 

10. 

29. 

1 .09 

0.25 

0.22 

16.0 

1.30 

137.8 

O 

7.3 

1.23 

132 

STIG1S 

10101 

0 . 

120. 

0 . 

0 . 

-96. 

126. 

10. 

10. 

0.76 

0.^25 

0.20 

10.0 

0.82 

144.0 

999 

5.3 

0.89 

158 „ 

STIGIS 

10101 

0 . 

1 78. 

0. 

0 . 

-133. 

185. 

10. 

17. 

0.89 

0.25 

0.23 

12.2 

1.00 

142.6 

0 

6.0 

1.00 

145 | 

DEADV3 

10101 

O. 

110. 

0 . 

0 . 

-86. 

126. 

10. 

10. 

0.82 

0.25 

0.27 

13.3 

1.08 

198.5 

46 

5.4 

0.91 

159 I 

DEADV3 

10101 

0 . 

159. 

0 . 

0 . 

-117. 

185. 

10. 

17. 

0.94 

0.25 

0.30 

16.6 

1.36 

205.4 

S 

6.0 

1.00 

146 ! 

DEHTPM 

10101 

0 . 

97. 

o. 

0 . 

-73. 

126. 

10. 

10. 

0.84 

0.25 

0.35 

13.0 

1 .06 

212.9 

101 

S. 1 

0.85 

169 

DEIITPM 

10101 

0 . 

88. 

io. 

0 . 

-64. 

116. 

10. 

9. 

0.82 

0.25 

0.34 

12.5 

1.02 

210.6 

999 

5.0 

0.84 

158 

DES0A3 

10101 

116. 

0 . 

0 . 

-116. 

25. 

126. 

10. 

10. 

0.84 

0.25 

0.23 

13.9 

1.13 

203.3 

0 

6.4 

1.08 

157 

DES0A3 

10101 

186. 

0 . 

0 . 

-186. 

48. 

205. 

10. 

20. 

1 .08 

0.25 

0.27 

21.3 

1.74 

239.9 

0 

8.2 

1 .37 

144 

DES0A3 

10101 

0 . 

116. 

0 . 

0 . 

-91 . 

126. 

10. 

10. 

0.84 

0.25 

0.23 

13.9 

1.13 

203.3 

18 

5.7 

0.95 

154 

DESOA3 

10101 

0 . 

186. 

o. 

0 . 

-138. 

205. 

10, 

20. 

1.08 

0.25 

0.27 

21.3 

1.74 

239.9 

0 

7.0 

1.17 

139 

GTSOAD 

10101 

1 17. 

0 . 

0 . 

-117. 

25. 

126. 

10. 

10. 

0.67 

0.25 

0.22* 

9.3 

0.76 

149.0 

0 

5.8 

0.98 

164 

GTSOAD 

10101 

79. 

8. 

27. 

-79. 

17. 

99. 

10. 

7. 

0.64 

0.25 

0.24 

8.4 

0.69 

146.2 

999 

5.3 

0.89 

156 

GTRA03 

10101 

98. 

0 . 

0 . 

-98. 

25. 

126. 

10. 

10. 

0.72 

0.25 

0.34 

11.0 

0.90 

173.8 

999 

5.4 

0.90 

174 

GTRA08 

10101 

102. 

0 . 

0. 

-102. 

26. 

131 . 

10. 

1 1 . 

0.73 

0.25 

0.35 

11.3 

0.92 

174.9 

999 

5.4 

0.91 

163 

GTRA12 

101O1 

98. 

0 . 

o. 

-96. 

25. 

126. 

10. 

IO. 

0.72 

0.25 

0.35 

11.0 

0.89 

174.1 

999 

5.4 

0.90 

174 

GTRA12 

10101 

101 . 

0 . 

0 . 

-101 . 

26. 

130. 

10. 

1 1 .' 

0.72 

0.25 

0.36 

11.2 

0.91 

175. 1 

999 

5.4 

0.90 

164 

GTRA16 

10101 

98. 

0 . 

0 . 

-98. 

25. 

126. 

10. 

10. 

0.72 

0.25 

0.35 

11.3 

0.92 

180.0 

999 

5.4 

0.91 

173 

GTRAI6 

10101 

97. 

0. 

1 . 

-97. 

24. 

125. 

10. 

10. 

0.72 

0.25 

0.35 

11.2 

0.92 

179.8 

999 

C.4 

0.9C 

163 

GTR208 

10101 

107. 

O. 

0 . 

-107. 

25. 

126. 

10. 

10. 

0.70 

0.25 

0.29 

10.4 

0.85 

165.5 

999 

5.6 

0.94 

169 

GTR208 

10101 

89. 

4. 

14. 

-89. 

20. 

112. 

10. 

8. 

0.68 

0.25 

0.29 

9.8 

0.80 

163.0 

999 

5.4 

0.90 

159 

GTR212 

10101 

103. 

0 . 

0 . 

-103. 

25. 

126. 

10. 

10, 

0.71 

0.25 

0.31 

10.7 

0.87 

169.3 

999 

5.5 

0.93 

r 4~Wfl§i 

GTR212 

10101 

92. 

3. 

9. 

-92. 

22. 

117. 

10. 

9. 

0.69 

0.25 

0.31 

10.3 

0.64 

167.5 

993 

5.4 

0.91 


GTR216 

10101 

101 . 

0 . 

0 . 

-101 . 

25. 

126. 

10. 

10. 

0.71 

0.25 

0.33 

10.9 

0.89 

173.6 

999 

5.5 

0.92 


GTR216 

10101 

92. 

2 . 

7, 

-92. 

22. 

118. 

10, 

9. 

0.70 

0.25 

0.32 

10.6 

0.86 

171 .9 

999 

5.4 

0.90 


GTRW08 

10101 

107. 

0 . 

0 . 

-107. 

25. 

126. 

10. 

10. 

0.72 

0.25 

0.29 

11.1 

C. 90 

168.8 

999 

5.7 

0.96 

ip a l 

GTRW08 

10101 

125. 

0 . 

0 . 

-125. 

32. 

149. 

10. 

13. 

0.76 

0.25 

0.31 

12.2 

0.99 

170.9 

-6 

6.0 

1.00 

157 { 

GTRW1 2 

10101 

104. 

0 . 

0 . 

-104. 

25. 

126. 

10. 

10. 

0.72 

0.25 

0.31 

11.1 

0.90 

170.7 

999 

5.6 

0.94 

169 * 

GTRWt 2 

10101 

124. 

0 . 

0 . 

-124. 

32. 

152. 

10. 

13. 

0.77 

0.25 

0.33 

12.3 

1.00 

173.4 

999 

5.9 

0.99 

159 * 

GTRW1G 

10*01 

104. 

0 . 

0 . 

-104. 

25. 

126. 

10. 

10. 

0.73 

0.25 

0,31 

11.4 

0.93 

175.3 

999 

5.6 

0.94 

169 

GTRU16 

10101 

118. 

0 . 

0 . 

-118. 

30. 

145. 

10. 

12. 

0.76 

0.25 

0.33 

12.3 

1.00 

177.8 

999 

5.8 

0.98 

159 

GTR308 

10101 

110. 

0 . 

0 . 

-110. 

25. 

126. 

10. 

10. 

0.71 

0.25 

0.27 

10.6 

0.86 

159. 1 

999 

5.8 

0.96 

166 

GTR308 

10101 

108. 

1 . 

2. 

-108. 

24. 

124. 

10. 

10. 

0.71 

0.25 

0.27 

10.5 

0.85 

159.0 

999 

5,7 

0.96 

156 
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DATE 06/07/?~ 

1 6.SE - PEG - ADV - DES - ENGR 


GENERAL ELEC.,<!C COMPANY 
COGENERATION TECHNOLOGY ALTERNATIVES STUDY 
REPORT 5.2 

SUMMARY OF FUEL SAVED BY TYPE & ECONOMICS 


-FUEL *3E IN BTU* 10**6- 


ECS PROCS 

** COGENERATION CASE** **NOCOGEN - 
DISTIL RESIDL COAL DISTIL RES I DL 

COGEN** 

COAL 

POWER 

REQD 

MW 

COGEN 

POWER 

MW 

O&M 

POWER 
/HEAT 
RATI 0 

FESR 

CAPITAL 

COST 

*10**6 

NORM 

COST 

S/KW 

EQVL 

ROI 

(X) 

LEVL 

CHRG 

NORM WRTH 
ENRG 

GTR312 

10101 

103. 

0 . 

0 . 

-103. 

25. 

126. 

10. 

10. 

0.71 

0.25 

0.31 

10.7 

0.87 

164.8 

999 

5.5 

0.93 

171 

GTR31 2 

10101 

109. 

0 . 

0 . 

-109. 

27. 

133. 

10. 

1 1 . 

0.72 

0.25 

0.32 

11.0 

o.es 

165.6 

999 

5.6 

0.94 

161 

GTR316 

10101 

104. 

0 . 

0 . 

-1 04 » 

25. 

126. 

10. 

10. 

0.72 

0.25 

0.31 

11.0 

0.89 

169.4 

999 

5.6 

0.93 

170 

GTR316 

10101 

108. 

0 . 

0 . 

-108. 

26. 

132. 

10. 

11 . 

0.73 

0.25 

0.32 

11.3 

0.92 

170.2 

999 

5. 6 

0.94 

160 

FCPADS 

10101 

115. 

0 . 

0 . 

-115. 

25. 

126. 

10. 

10. 

1 .53 

0.25 

0.23 

11.7 

0.95 

171 .3 

-60 

6.9 

1.15 

164 

FCPADS 

10101 

218. 

0 . 

0 . 

-218. 

59. 

243. 

10. 

24. 

3.02 

0.25 

0.28 

19.6 

1.60 

199.7 

0 

10.2 

1.71 

152 

FCMCDS 

10101 

104. 

0 . 

0 . 

-104. 

25. 

126. 

10. 

10. 

1.47 

0.25 

0.31 

12. 1 

0.99 

186.9 

-62 

6.4 

1 .08 

171 

FCMCDS 

10101 

159. 

0 . 

0 . 

-159. 

47. 

201 . 

10. 

19. 

2.37 

0.25 

0.36 

17.4 

1.42 

214.9 

0 

8.2 

1.37 

160 
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DATE 06/07/ 
l&SE-PEO-ADV-DES-ENGR 


GENERAL El 
COGENERATION TECHt 
REF 

SUMMARY OF FUEL J 


FUEL USE IN BTU* 10**6- 

**COGENERATI ON CASE** **NOC0GEN - 
ECS PROCS DISTIL RES I DL COAL DISTIL RESIDL 


ONOCGN 

STM141 

STM141 

STM 141 

STM088 

STM088 

STM088 

PFBSTM 

PFBSTM 

T I STMT 

T I STMT 

T I STMT 

T1STMT 

TIHRSQ 

TIHRSG 

ST1RL 

STIRL 

STIRL 

STIRL 

STIRL 

STIRL 

HEGT85 

HEGT85 

HEGT60 

HEGT60 

HEGTQO 

HEGTOO 

FCMCCL 

FCMCCL 

FCSTCL 

FCSTCL 

IGGTST 

IGGTST 

GTSOAR 

GTSOAR 

GTAC08 

GTAC08 

GTAC1 2 

GTAC12 

GTAC16 

GTAC16 

GTWC16 

GTWC16 


10102 

10102 

10102 

10102 

10102 

10102 

10102 

10102 

10102 

10102 

10102 

10102 

10102 

10102 

10102 

10102 

10102 

10102 

10102 

1010-2 

10102 

10102 

10102 

10102 

10102 

10102 

10102 

1 0102 

10102 

10102 

10102 

10102 

10102 

10102 

10102 

10102 

10102 

10102 

10102 

10102 

10102 

10102 

10102 


COGEN** 

COAL 

0. F 
726. 
124. F 
124. A 
667. 
94. F 
94. A 
123, 

1 86 . 
729, 
972, 
123. 
244. 
691 . 

75. 
729. 
1051 . 

729. 
1051 . 

71 ■ 
165. 

7. A 
41 . A 
12. A 
37. A 
10. A 
14. A 
90. 
250, 
104. 
435. 

70. 

205. 

729. 

1129. 

729. 

1003. 

729. 

1125. 

729. 

1205. 

729. 

1252. 


POWER 

REQD 

MW 

30. 

30. 

30. 

30. 

30. 

30. 

30. 

30, 

30. 

30. 

30. 

30, 

30. 

30. 

30. 

30. 

30. 

30. 

30. 

30. 

30. 

30. 

30. 

30. 

30. 

30. 

30. 

30. 

30. 

30.- 

30. 

30. 

30. 

30. 

30. 

30. 

30. 

30. 

30. 

30. 

30. 

30. 

30. 
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DATE 06/07/7- 
1 8SE-PE0-ADV-DES-EHGR 


GENERAL ELEL.,<1C COMPANY 
COGENERATION TECHNOLOGY ALTERNATIVES STUDY 
REPORT 5.2 

SUMMARY OF FUEL SAVED BY TYPE & ECONOMICS 


— FUEL USE IN BTU*10**6 

** COGENERATION CASE** ** NO COGEN - COGEN** POWER COGEN 
PROCS DISTIL RESIDL COAL DISTIL RES I DL COAL REQD POWER 


| CC1626 

10102 

0. 

653. l 

CC1626 

10102 

0. 

1373. 1 

CC1622 

10102 

0. 

646. l 

CC 1622 

10102 

0. 

1251. 1 


POWER FESR 

/HEAT 

RATIO 



CCI222 

CC1222 

CC0822 

CC0322 

STIG15 

STIG15 


10102 

10102 

10102 

10102 

10102 

10102 


0, -571. 

0. -897. 

0, -560, 


i. 

30. 

30. 

1 .43 

0.25 

0.19 J 


30. 

157. 

1.63 

0.25 

0. 36 <■ 

1. 

30. 

30. 

1.42 

0.25 

o. 19 ; 

). 

30. 

141 . 

1 .86 

0.25 

0.37 <■ 


CAPITAL NORM S/KW ROI LEVL NORM WRTH 

COST COST EQVL CHRG ENRG 

*10**6 (X) 


140.1 

127.3 

141.0 


1.06 153 

1.04 127 

1.05 157 


STIGIO 10102 
STIG10 10102 


S 10 
S 10 


1049. 

0. 

0. 

-773. 

1407. 

30. 

113. 

1 .53 

0.25 

0.38 

36.3 

1 .44 

117.9 

11 

20.7 

0.36 

137 

747. 

0. 

0. 

-673. 

729, 

30. 

30. 

1 .59 

0.25 

0.07 

27.5 

1.09 

125.8 

0 

26.2 

1 .21 

142 

31538. 

0, 

0. 

-22902. 

29396. 

30. 

3522. 

51 .42 

0,25 

0.17 

861,5 

34.16 

93.2 

0 

415.1 

19.18 

517 

723. 

0. 

0. 

-649. 

729, 

30. 

30. 

1 ,49 

0.25 

0.10 

26.5 

1.05 

125.0 

0 

25.3 

1 .17 

145 

3094. 

0. 

0. 


3156. 

30. 

326. 

4.83 

0.25 

0.22 

94.6 

3.75 

104.3 

0 

50.2 

2.32 

116 


DEHTPM 10102 C 

DEHTPM 10102 C 

DESGA3 10102 70C 

DESOA3 10102 2061 


DESOA3 10102 
DESOA3 10102 
GTSOAD 10102 
GTSOAD 10102 












DATE 06/07/7;. 
I&SE-PEO-ADV-DES-ENGR 


FUEL USE IN BTU* 10**6 


* * C0GENERAT I ON CASE** **NOCOGEN 
ECS PROCS DISTIL RES I DL COAL DISTIL RES I DL 

COGEN* 

COAL 

« POWER 
REOD 
MW 

COGEN 

POWER 

MW 

OSM 

POWER 

/HEAT 

RATIO 

FESR 

CAPITAL 

COST 

*10**6 

NORM 

COST 

S/KW ROI 
EQVL 

C5C) 

LEVL 

CHRG 

NORM WRTH 
ENRG 

GTR312 

10102 

662. 

0 . 

0 . 

-662. 

74. 

729. 

30. 

30. 

1.32 

0.25 

0.17 

27.0 

1 .07 

139.4 

0 

27.8 

1.28 

157 

GTR312 

10102 

1205. 

0 . 

0 . 

-1205. 

296. 

1474. 

30. 

121 . 

1 .53 

0.25 

0.32 

41 . 1 

1.63 

116.4 

0 

32. 1 

1.48 

138 

GTR316 

10102 

663. 

0 . 

0 . 

-663. 

74. 

729. 

30. 

30. 

1.34 

0.25 

0.17 

27.7 

1.10 

142.5 

o 

27.9 

1.29 

157 

GTR316 

10102 

1198. 

0. 

0 . 

-1198. 

292. 

1459. 

30. 

119. 

1 . 56 

0.25 

0.32 

42.3 

1 .68 

120.5 

0 

32.3 

1 .49 

138 

FCPADS 

10102 

693. 

0 . 

0 . 

-698. 

74. 

729. 

30. 

30. 

4 . 02 

0. 25 

0.13 

34.1 

1.35 

166.8 

0 

32.5 

1 .50 

152 

FCPADS 

10102 

2412. 

0 . 

0 . 

-2412. 

659. 

2688. 

30. 

269. 

28. 02 

0.25 

0.28 

154.0 

6. 1 1 

217.9 

0 

86.2 

3.99 

161 

FCMCDS 

10102 

663. 

0 . 

0 . 

-663. 

74. 

729. 

30. 

30. 

3.84 

0.25 

0.17 

35.3 

1.40 

181.9 

0 

31.2 

1.44 

155 

FCMCDS 

10102 

1760. 

0 . 

0 . 

-1730. 

521 . 

2227. 

30. 

212. 

21 . 00 

0.25 

0.36 

132.4 

5.25 

256.7 

0 

64.0 

2.96 

150 
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DATE 06/07/7 _ 
l&SE-PEO-ADV-DES-ENGR 


GENERAL ELEu.RIC COMPANY 
COGENERATION TECHNOLOGY ALTERNATIVES STUDY 
REPORT 5.2 

SUMMARY OF FUEL SAVED BY TYPE 6 ECONOMICS 



FUEL USE IN BTU* 10**6 

**COGENERATION CASE** **NOCOGEN - COGEN** POWER COGEN 
PROCS DISTIL RES I DL COAL DISTIL RESIDL COAL REQD POWER 

MW 


ONOCGN 

20111 

STM141 

201 1 1 

STM141 

201 1 1 

STM141 

201 1 1 

STM141 

20111 

STM 141 

20111 

STM141 

201 1 1 

STM088 

201 1 1 

STM088 

201 1 1 

STM088 

201 1 1 

PFBSTM 

20111 

PFBSTM 

201 1 1 


TISTMT 20111 
TISTMT 20111 
TISTMT 20111 
TISTMT 20111 


TIHRSG 20111 
TIHRSG 20111 
STIRL 20111 
STIRL 20111 


STIRL 

201 1 1 

STIRL 

2011 1 

STIRL 

20111 

STIRL 

20111 

HEGT85 

20111 

1-9T85 

201 1 1 

HEGT60 

201 1 1 

HEGT60 

201 1 1 


HEGTOO 20111 
HEGTOO 20111 
FCMCCL 20111 
FCMCCL 20111 


FCSTCL 20111 
FCSTCL 20111 
IGGTST 20111 
IGGTST 20111 


GTSOAR 20111 
GTSOAR 20111 
GTAC08 20111 
GTAC08 20111 



POWER 

/HEAT 

RATIO 

0.20 

0.20 

0.28 

8 

0 . 28 
0.28 
0.28 
0.28 


CAPITAL 
COST 
* 10**6 
1.6 
3 . 2 

3.0 

5.6 
5.2 

5.1 

4.6 


S/KW ROI 
EQVL 


\. 

0.44 

0.38 

0.61 

0.47 

0.26 

0.28 

0.28 

0.28 

0.23 

0.23 

0.26 

0.33 

4 

4 


0. 53 

0.28 

0.26 


. 

0.56 

0.28 

0.37 

1 


0.79 

0.28 

0.26 

12 

. 

0.77 

0.28 

0.37 

11 


0.40 

0.28 

0. 17 

0.57 

0.28 

0. 17 

0.34 

0.28 

0.21 

0.28 

0.28 

0.32 



1.00 

139.2 

2.02 

299.4 

1.93 

280.5 

3.59 

532. 0 

3.30 

480.0 

3.27 

484.9 

2.94 

427.7 

1.65 

252.9 

3.01 

459.7 

2.75 

420.4 

4.51 

667.4 

4.36 

571.9 

5.54 

818.2 

8.32 

999.6 

7.80 

1151.3 

10.57 

1270.2 

6.54 

987.4 

6.44 

1275.0 

1.71 

236.9 

2.09 

210.4 



0.34 

0.28 

0.21 

2.7 

1.71 

237. 1 


0.28 

0.28 

0.32 

3.3 

2.09 

210.7 


0.57 

0.28 

0.21 

5.7 

3.66 

508.2 


0.45 

0.28 

0.32 

5.6 

3.74 

376.6 


0.62 

0.28 

0. 19 

10.6 

6.91 

929.3 


0.65 

0.28 

0.31 

17.8 

11.37 

950.8 


0.62 

0.28 

0.13 

10.6 

6.79 

856.3 


0.59 

0.28 

0.20 

15.2 

9.70 

820.3 


0.55 

0.28 

0.12 

9.5 

6.08 

757.3 


0.42 

0.28 

0.14 

9.6 

6. 13 

707.5 


0.61 

0.28 

0.23 

9.3 

5.94 

839.5 


0.54 

0.28 

0.34 

11.7 

7.50 

793.8 


0.67 

0.28 

0.24 

9. 1 

5.78 

827.3 


0.73 

0.28 

0.42 

15.2 

9.70 

790.3 


0.73 

0.28 

0. 19 

9.5 

6.07 

822.4 


0.71 

0.28 

0.31 

13.2 

8.45 

738.0 


0.33 

0.28 

0.21 

3.3 

2. 14 

294.2 


0.26 

0.28 

0.31 

4.0 

2.56 

259.4 


0.32 

0.28 

0.22 

2.9 

1.88 

264.4 


0.23 

0.28 

0.31 

3. 1 

2.01 

227. 1 



GTAC12 

201 1 1 

0 

38. 

0 

0. 

-5. 

16. 

2. 

2. 

0.32 

0.28 

0.23 

3E 

1.89 

266.6 

GTAC12 

20111 

0 

51 . 

0 

0. 

-11 . 

37. 

2. 

5. 

0.25 

0.26 

0.34 

3.5 

2.21 

232.0 

GTAC16 

201 1 1 

1 

38. 

1 

0. 

-5. 

16. 

2. 

2. 

0.32 

0.28 

0.23 

3.0 

1.95 

274.5 


LEVL NORM WRTH 
CHRG ENRG 


0.7 

1.00 

80 

1.0 

1.34 

156 

0.9 

1.23 

145 

1 .3 

1.84 

159 

1.2 

1.61 

145 

1.2 

1.68 

156 

1.0 

1 .44 

143 

0.8 

1 . 17 

140 

1 . 1 

1,55 

139 

1.0 

1 .41 

137 

1.5 

2.11 

163 

1.3 

1.84 

152 

1.7 

2.39 

167 

2.2 

3.03 

177 

2.3 

3. 12 

183 

2.7 

3.65 

191 

1.8 

2.46 

145 

2.2 

3.02 

157 

1.0 

1.34 

153 

1.0 

1.35 

143 


I 

■ 


2.0 

2.71 

164 

2.7 

3.66 

174 

2.0 

2.69 

157 

2.4 

3.26 

157 

1.8 

2.43 

150 

1.6 

2.26 

137 

1.6 

2.49 

165 

1.9 

2.66 

162 

1.8 

2.52 

167 

2.4 

3.32 

173 

2.0 

2.69 

166 

2.3 

3.11 

164 

1.0 

1.35 

148 

1.0 

1.33 

137 

0.9 

1.26 

150 

0.8 1.15 

141 

0.9 

1.26 

"150 

0.9 

1.20 

141 

0.9 

1.28 

150 
































"\ 

DATE 06/07/7- GENERAL ELECTRIC COMPANY t „GE 8 

ISSE-PEO-ADV-DES-ENGR COGENERATION TECHNOLOGY ALTERNATIVES STUDY 

REPORT 5,2 

SUMMARY OF FUEL SAVED BY TYPE S ECONOMICS 


j 

— 


FUEL USE 

IN BTU*1 0**6- 


-- 











\ 

** COGENERATION CASE 

** sxNGCGGEN - 

COGEN** 

POWER 

COGEN 

08M 

POWER 

FESR 

CAPITAL NORM 

S/KW 

ROI 

LEVL 

NORM WRTH 

ECS PROCS 

DISTIL 

RES I DL 

COAL 

DISTIL 

RES I DL 

COAL 

REQD 

POWER 


/HEAT 


COST 

COST 

EQVL 


CHRG 

ENRG 








MW 

MW 


RATIO 


*10**6 



(X) 



GTAC16 20111 




0. 

-13. 

42. 

2. 

5. 

0.26 

0.28 

0.35 

3.8 

2.45 

244.5 

0 

0.9 

1.27 140 

GTWC16 20111 




0. 

-6. 

16. 

2. 

2. 

0.33 

0.28 

0.20 

3.3 

2.10 

285.3 

0 

1.0 

1.34 147 

GTWC16 201 1 1 



-■mm 

0. 

-18. 

45. 

2. 

5. 

0.28 

0.28 

0.31 

4.3 

2.75 

247.4 

0 

1 .0 

1.40 134 

CC1626 201 1 1 


SIB? -I 


0. 

-6. 

16. 

2. 

2. 

0.40 

0.20 

0.20 

3.4 

2.18 

297.3 

0 

1 . 1 

1.47 149 

CC1626 20111 

0. 

84. 

0. 

0. 

-31 . 

81 . 

2. 

10. 

0.44 

0.28 

0.37 

6.3 

4.04 

257. 1 

0 

1 .4 

1.89 134 

CC1622 20111 

0. 

39. 

0. 

0. 

-6. 

16. 

2. 

2. 

0.39 

0.28 

0.21 

3.2 

2.06 

284.4 

0 

1.0 

1 .43 151 

CC1622 20111 

0. 

76. 

0. 

0. 

-26. 

73. 

2. 

9. 

0.41 

0.28 

0.38 

5.6 

3.60 

252.4 

0 

1.3 

1.74 135 

CC1222 201 1 1 

0. 

39. 

0. 

0. 

-6. 

16. 

2. 

2. 

0.39 

0.28 

0.21 

3.1 

2.01 

277.8 

0 

1 .0 

1.41 151 

CC1222 201 1 1 

0. 

76. 

0. 

0. 

-26. 

73. 

2. 

9. 

0.41 

0.28 

0.38 

5.4 

3.45 

243.3 

0 

1.2 

1.70 135 

CC0822 201 1 1 

0. 

38. 

0. 

0. 

-5. 

16. 

2. 

2. 

0.39 

0.28 

0.22 

3.3 

2.09 

294.4 

0 

1.0 

1.42 152 

CC0e22 20111 

0. 

64. 

0. 

0. 

-18. 

59. 

2. 

7. 

0.38 

0.28 

0.39 

4.9 

3.13 

261 .3 

0 

1 . 1 

1.58 139 

STIG15 20111 

0. 

45. 

0. 

o. 

-12. 

16. 

2. 

2. 

0.35 

0.28 

0.07 

3.5 

2.23 

262.4 

0 

1 . 1 

1.46 133 

STIG15 201 1 1 

0. 

1846. 

0. 

0. 

-1312. 

1693. 

2. 

206. 

2.64 

0.28 

0. 17 

65.0 

41.49 

120. 1 

0 

13.7 

13.83 508 

STIG10 20111 

0. 

44. 

0. 

0. 

-1 1 . 

16. 

2. 

2. 

0.34 

0.28 

0.10 

3.3 

2. 12 

258.3 

0 

1.0 

1.41 137 

STIG10 20111 

0. 

181 . 

0. 

0. 

-106. 

157. 

2. 

19. 

0.50 

0.28 

0.22 

8.9 

5.70 

168.0 

0 

2.0 

2.75 122 

STIG1S 20111 

0. 

43. 

0. 

0. 

-10. 

16. 

2. 

2. 

0.34 

0.28 

0. 12 

3.2 

2.07 

257. 1 

0 

1 .0 

1.39 138 

STIG1S 201 1 1 




0. 

-58. 

92. 

2. 

1 1 . 

0.39 

0.28 

0.23 

6. 1 

3.93 

184.3 

0 

1.5 

2.00 116 y 

; DEADV3 20111 




0. 

-6. 

16. 

2. 

2. 

0.38 

0.28 

0.20 

4.4 

2.82 

385. 1 

0 

1 . 1 

1.57 148 1 

, DEADV3 20111 


BjZjj 


0. 

-25. 

64. 

2. 

8. 

0.40 

0.28 

0.36 

7. 1 

4.52 

335. 1 

0 

1 .4 

1.93 137 

DEHTPM 20111 




0. 

-4. 

16. 

2. 

2. 

0.40 

0.28 

0.24 

4.3 

2.78 

400.9 

0 

1 . 1 

1.56 153 



55. 

atss 

0. 

-12. 

48. 

2. 

6. 

0.38 

0.28 

0.40 

6.0 

3.82 

374. 1 

0 

1.2 

1.70 146 



- - mM 

wm 

-40. 

33. 

16. 

2. 

2. 

0.35 

0.28 

0.19 

3.3 

2.11 

284.1 

0 

1.1 

1 .48 149 



mi 


-76. 

48. 

66. 

2. 

8. 

0.40 

0.28 

0.33 

7.2 

4.57 

322.0 

o 

1.6 

2.16 139 

= JL* 11 




0. 

-7. 

16. 

2. 

2. 

0.35 

0.28 

0.19 

3.3 

2.11 

284.1 

0 

1.0 

1.38 147 

" DES0A3 20111 

0. 

76. 

0. 

0. 

-28. 

66. 

2, 

8. 

0.40 

0.28 

0.33 

7.2 

4.57 

322.0 

0 

1.4 

1.98 135 

GTSOAD 20111 

38. 

0. 

0. 

-38. 

33. 

16. 

2. 

2. 

0.32 

0.28 

0.22 

2.9 

1.83 

256.2 

0 

1.0 

1.34 152 

GTSOAD 20111 

50. 

0. 

0. 

-50. 

39. 

35. 

2. 

4. 

0.24 

0.28 

0.32 

3.2 

2.03 

214.9 

0 

0.9 

1.28 143 

GTRA06 20111 

39. 

0. 

0. 

-39. 

33. 

16. 

2. 

2. 

0.33 

0.28 

0.21 

3.5 

2.25 

311.5 

0 

1 . 1 

1.47 150 

GTRA08 20111 

64. 



-64. 

45. 

55. 

2. 

7. 

0.30 

0.28 

0.36 

5.2 

3.34 

279.7 

0 

1.2 

1.68 139 

GTRA12 20111 

38. 

KG 


-38. 

33. 

16. 

2. 

2. 

0.33 

0.28 

0.21 

3.4 

2. 19 

304.3 

0 

1 . 1 

1.45 151 

GTRA12 20111 

63. 

K| 


-63. 

44. 

54. 

2. 

7. 

0.30 

0.28 

0.36 

5. 1 

3.28 

278.4 

o 

1.2 

1.66 140 

GTRA16 20111 

38. 


HBB 

-38. 

33. 

16. 

2. 

2. 

0.33 

0.28 

C. 21 

3.5 

2.26 

314. 1 

0 

1 . I 

1.47 151 

GTRA16 201 1 1 

61 . 

n 

■■hh 

-61 . 

44. 

51 . 

2. 

6. 

0.30 

0.28 

0.36 

5.2 

3.34 

292.6 

0 

1.2 

1.67 141 

GTR208 20111 

38. 



-38. 

33. 

16. 

2. 

2. 

0.33 

0.28 

0.21 

3.3 

2.09 

290.4 

o 

1.0 

1.42 151 

GTR208 20111 

56. 

lfiIsB«fl 


-56. 

41 . 

43. 

2. 

5. 

0.27 

0.28 

0.34 

4.2 

2.69 

256.3 

0 

1 . 1 

1 .48 141 

GTR212 20111 

39. 

■H 

V: 

-39. 

33. 

16. 

2. 

2. 

0.33 

0.28 

0.21 

3.4 

2. 14 

296.8 

0 

1.0 

1.44 151 

GTR212 201 1 1 

58. 

0. 

0. 

-53. 

42. 

46. 

2. 

6. 

0.28 

0.28 

0.34 

4.5 

2.90 

265.2 

0 

1.1 

1.55 140 

GTR216 20111 

38. 

0, 

0. 

-38. 

33. 

16. 

2. 

2. 

0.33 

0.28 

0.22 

3.4 

2. 17 

301.6 

0 

1.0 

1.44 151 

GTR216 20111 

58. 

0. 

0. 

-58. 

42. 

47. 

2. > 

6. 

0.29 

0.28 

0.35 

4.7 

3.01 

275.3 

0 

1 . 1 

1.57 141 j 

GTRW08 20111 

40. 

0. 

0. 

-40. 

33. 

16. 

2. 

2. 

0.34 

0.28 

0.18 

3,6 

2.30 

304.7 

0 

1 . 1 

1.51 147 | 

GTRW08 20111 

78. 

■HI 


-78. 

48. 

66. 

2. 

8. 

0.34 

0.28 

0.31 

5.9 

3.78 

258.9 

0 

1 4 

1.92 133 . 

GTRW12 20111 

40. 



-40. 

33. 

16. 

2. 

2. 

0.34 

0.28 

0.19 

3.6 

2.29 

308,0 

0 

1 . 1 

1 .50 148 

GTRW12 20111 

78. 

■2 


-78. 

49. 

68. 

2. 

8. 

0.34 

0.28 

0,33 

6.0 

3.84 

264.4 

0 

1 .4 

1.91 134 

GTRW16 20111 

40. 

■Hi 


-40. 

33. 

16. 

2. 

2. 

0.34 

0.28 

0.19 

3.7 

2.35 

316.5 

0 

1 . 1 

1.52 148 | 

















L PACE PRINTING SYSTEM- PliaS-02 


DATE 06/07/7i» 

I KSE-PEO-ADV-DES-ENGR 


GENERAL ELELiRIC COMPANY 
COGENERATION TECHNOLOGY ALTERNATIVES STUDY 
REPORT 5.2 

SUMMARY OF FUEL SAVED BY TYPE & ECONOMICS 


FUEL USE IN BTU*10**6 

** COGENERATION CASE** **NOCOGEN - COGEN** POWER COGEN 
PROCS DISTIL RES I DL COAL DISTIL RES I DL COAL REQD POWER 

MW MW 

1 20261 0. 16. 11. 0. 0. 0. 1 . 0. 


ONOCGM 20261 
STM141 20261 
STM141 20261 
STM141 20261 


STM088 20261 
STM088 20261 
STM008 20261 
PFBSTM 20261 


PFBSTM 20261 
TISTMT 20261 
T I STMT 20261 
TISTMT 20261 


TISTMT 20261 
TIHRSG 20261 
TIHRS6 20261 
ST1RL 20261 


26 

26 

26 

26 


STIRL 20261 
HEGT05 20261 
HEGT65 20261 
HEGT60 20261 


POWER 
/HEAT 
RATIO 
0.41 
0.41 
0.41 
0.41 
0.41 
0.41 
0.41 
0.41 


CAPITAL 

COST 

* 10**6 

1.0 

1.9 
3.0 

2.9 
1.6 
2.8 
2.7 


*/KW ROI 
EQVL 

(T 

252.1 0 

380.5 0 

617.6 O 

591.4 0 

337.1 O 

587 . 9 O 

579.6 
828.0 


* ..oE 1 0 


LEVL NORM WRTH 
CHRG ENRG 


19 

0 . 

16. 

-7. 

1 . 1 . 

0.34 

0.41 

0.33 

4.2 

4.41 

771.0 

0 

0.9 

1 .95 

157 

L 0 

0 . 

-2. 

1 1 . 

1 . 1 . 

0.40 

0.41 

0.32 

6.2 

6.53 

1162.5 

0 

1.2 

2.72 

181 

0 

0 . 

-3. 

15. 

1 . 2. 

0.37 

0.41 

0.37 

7.4 

7.74 

1239.7 

0 

1.3 

2.91 

179 

1. 18 

0 . 

16. 

-8. 

1 . 1 . 

0. 59 

0.41 

0.32 

8.4 

8.78 

1563.5 

0 

1.6 

3.52 

199 


1573.6 

1221.6 
1576.7 

278. 1 


HEGT60 

20261 

HEGTOO 

20261 

FCMCCL 

20261 

FCMCCL 

20261 

FCSTCL 

20261 

FCSTCL 

20261 

IGGTST 

20261 

I GGTST 

20261 

GTS0AR 

20261 

GTSCfAR 

20261 

GTAC08 

20261 

GTAC08 

20261 

GTACli 

20261 

GTAC12 

20261 

GTAC1 6 

20261 

GTAC1 6 

20261 

GTWC16 

20261 

GTWC16 

20261 

CC1626 

20261 


0.45 

0.41 

0.39 

0.41 

0.45 

0.41 

0.37 

0.41 

0.27 

0.41 

0.44 

0.41 

0.35 

0.41 


0.56 

0.41 

0.50 

0.41 


3.32 

7.80 

10.22 

7.67 


9. 19 
5.80 
6.50 
7. 13 


6.42 

9.22 

6.88 

8.33 


446.0 

1256.3 

1221.1 

1113.1 


1035.4 
891.9 
1092. 1 
1006.6 


1096.8 
1000.7 
1 094 . 1 
970.2 


-4. 

11 . 

1 . 

1 . 

0.25 

0.41 

0.24 

2.2 

2.29 

365.9 

-8. 

21 . 

1 . 

3. 

0.19 

0.41 

0.31 

2.5 

2.62 

313.5 

-4. 

11. 

1 . 

1 . 

0.32 

0.41 

0.24 

2.3 

2.43 

390.5 


0.5 

1 .21 

151 

0.6 

1 .28 

158 

0.5 

1.11 

149 | 

0.9 

1.95 

162 


0.7 

1.58 

148 

1 .4 

3.02 

179 

1.5 

3.38 

179 

1.3 

3.01 

168 

1 .4 

3. 15 

162 

1.0 

2.20 

134 

1.2 

2.72 

176 

1 .2 

2.62 

167 



















HONEYWE L L PAG E PRINTING SYSTEM- PI 189 — 02 


DATE 06/07/7tj 
ISSE-PEO-ADV-DES-ENGR 


GENERAL ELEC i RIC COMPANY 
COGENERATION TECHNOLOGY ALTERNATIVES STUDY 
REPORT 5.2 

SUMMARY OF FUEL SAVED BY TYPE & ECONOMICS 


FUEL USE IN BTU* 10**6 

** COGENERATION CASE** **NOCOGEN - COGEN** POWER COGEN 
PROCS DISTIL RES I DL COAL DISTIL RES I DL COAL REQD POWER 

MW MW 


POWER FESR CAPITAL 
./HEAT COST 

RATIO *10**6 


S/KW ROI 
EQVL 

(it) 


NORM WRTH 
ENRG 



CC1222 20261 
CC0822 20261 
CC0822 20261 
STIG15 20261 



-12. 

33. 

1 . 

4. 

0.29 

0.41 

0.38 

3. 1 

3.21 

301 .2 

-3. 

1 1 . 

1 . 

1 . 

0.31 

0.41 

0.28 

2.2 

2.31 

386.9 

-8. 

27. 

1 . 

3. 

0.28 

0.41 

0.39 

2.9 

2.99 

332.3 

-8. 

1 1 . 

1 . 

1 . 

0.28 

0.41 

0.09 

2.4 

2.54 

338.6 




GTRA08 20261 
GTRA12 20261 
GTRA12 20261 
GTRA16 20261 




-20. 

-29. 

-20. 

t 

16. 

20. 

16. 

11 . 
25. 
1 1 . 

1 . 1 . 

1 . 3. 

1 . 1 . 

0.25 

0.20 

0.25 

0.41 

0.41 

0.41 

0.26 

0.36 

0.26 

-28. 

20. 

23. 

1 . 3. 

0.20 

0.41 

0.36 

-20. 

16. 

11 . 

1 . 1 . 

0.25 

0.41 

0.26 

-26. 

19. 

20. 

1 . 2. 

0. 19 

0.41 

0.34 

-20. 

16. 

1 1 . 

1 . 1 . 

0.25 

0.41 

0.26 


3.19 356.9 

2.41 397.0 

3.09 348.7 

2.50 410.8 


1 3. 14 

366.8 I 

! 2.28 

374 . 5 l 

1 2.55 

324.5 I 

! 2.35 

384 . 6 l 


GTR212 

20261 

27. 

GTR21 6 

20261 

20. 

GTR216 

20261 

27. 

GTRW08 

20261 

21 . 

GTRW08 

20261- 

36. 

GTRW12 

20261 

21 . 

GTRW12 

20261 

36. 

GTRW16 

20261 

21 . 




. -36. 

22. 

30. 

1 . 

4. 

0.23 

0.41 

0.31 

-21 . 

16. 

1 1 . 

1 . 

1 . 

0.26 

0.41 

0.23 

-36. 

22. 

31 . 

1 . 

4. 

0.23 

0.41 

0.33 

-21 . 

16. 

11. 

1 . 

1 . 

0.26 

0.41 

0.23 


3.64 

332.3 

2.58 

405. 1 

3.70 

339.3 

2.65 

417.4 



GTRW16 

GTR308 

GTR308 

GTR312 


20261 

20261 

20261 

20261 






















L PAGE PRINTING SYSTEM- Pi 1 SS-02 


DATE 06/07/?s» 

I &SE-PEG-ADV-DES-ENGR 


GENERAL ELELiRIC COMPANY 
COGENERATION TECHNOLOGY ALTERNATIVES STUDY 
REPORT 5,2 

SUMMARY OF FUEL SAVED BY TYPE & ECONOMICS 


FUEL USE IN BTU* 10**6- 

**CGGEMERATION CASES* **NOCOGEN - 
PROCS DISTIL RES I DL COAL DISTIL RES I DL 


COGEN** POWER COGEN 
COAL REQD POWER 


POWER FESR 

/HEAT 

RATIO 


CAPITAL 

COST 

* 10**6 


S/KW ROI 
EQVL 

(X) 


TR 

TR 

TR 

CP 


FC-PADS 20261 
FCMCDS 20261 
FCMCDS 20261 


- 32 . 

21 . 

26 . 

1 . 3 . 

0.21 

0.41 

0.32 

3.0 

3 . 14 

322.7 

-21 . 

16 . 

1 1 . 

1 . 1 .’ 

0.26 

0.41 

0.23 

2.4 

2.53 

398.0 

- 32 . 

21 . 

26 . 

1 . 3 . 

0.21 

0.41 

0.32 

3. 1 

3.27 

338.4 

- 20 . 

16 . 

1 1 . 

1 . 1 . 

0.23 

0.41 

0.25 

1.8 

1.93 

312.7 


NORM WRTH 
ENRG 


.64 143 
.56 154 
.68 143 


, 

31 . 

1 . 

4 . 

0.23 

0.41 

0.36 

2.7 

2.83 

274 . 8 1 

. 

1 1 . 

1 . 

1 . 

0.23 

0.41 

0.23 

2.0 

2.10 

329.3 I 

'< 

47 . 

1 . 

6 . 

0.31 

0.41 

0.36 

4.2 

4.43 

306.0 l 








utmtLL HAKE PRINTING SYSTEM- Ptt»B-02 


DATE 06/07/7i, 
I&SE-PEO-ADV-DES-ENGR 


GENERAL ELELiRIC COMPANY 
COGENERATION TECHNOLOGY ALTERNATIVES STUDY 
REPORT 5.2 

SUMMARY OF FUEL SAVED BY TYPE & ECONOMICS 


►«OE 13 




— 


FUEL USE 

IN BTU*10**6- 













— 



** COGENERATION CASE** **MOCOGEN. - 

COGEN** 

POWER 

COGEN 

08M 

POWER 

FESR 

CAPITAL 

NORM 

S/KW 

ROI 

LEVL 

NORM WRTH i 

ECS PROCS 

DISTIL 

RES I DL 

COAL 

DISTIL 

RES I DL 

COAL 

REQD 

POWER 


/HEAT 


COST 

COST 

EOVL 


CHRG 

ENRG 

1 









MW 

MW 


RATIO 


*10**6 



(X) 



] 

ONOCGN 

20461 

0. 

70. 

1009. 

0. 

0. 

0. F 

29. 

0. 

2. 16 

0. 15 

0. 

42.8 

1.00 

188.6 

0 

24.8 

i .oo 

80 | 

STM141 

20461 

O. 

890. 

O. 

O. 

-820. 

1009. 

29. 

29. 

1.57 

0. 15 

0. 18 

29.6 

0.69 

113.3 

-11 

2S. 1 

1.05 

163 | 

STM 141 

20461 

O. 

1008. 

0. 

0. 

-866. 

1252. 

29. 

58. 

1.29 

0. 15 

0.28 

28. 1 

0.66 

95.0 

999 

24.0 

0.97 

158 11 

STM141 

20461 

0. 

0. 

890. 

0. 

70. 

120. F 

29. 

29. 

3.04 

0. 15 

0.18 

51.9 

1.21 

199.0 

27 

21.1 

0.85 

144 | 

STM 1 4 1 

20461 

0. 

0. 

1008. 

0. 

142. 

244. F 

29. 

58. 

2.90 

0.15 

0.28 

59.0 

1.38 

199.7 

25 

18.8 

0.76 

134 | 

STM141 

20461 

0. 

0. 

890. 

0. 

70. 

120. A 

29. 

29. 

2.83 

0. 15 

0.18 

43.4 

1.01 

166.6 

999 

19.9 

0.80 

147 * 

STM141 

20461 

0. 

0. 

1008. 

0. 

142. 

244. A 

29. 

58. 

2,57 

0. 15 

0.28 

41.8 

0.98 

141 .4 

999 

16.6 

0.67 

140 ; 

STM088 

20461 

O. 

890. 

0. 

0. 

-820. 

1009. 

29. 

29. 

1 .44 

O. 15 

0.18 

24.9 

C. 58 

95.5 

-7 

25.5 

1.03 

167 

STM088 

20461 

0. 

959. 

0. 

0. 

-847. 

1152. 

29. 

46. 

1.23 

0. 15 

0.24 

25.8 

0.60 

91 .8 

-2 

24.4 

0.98 

160 

STM088 

20461 

0. 

0. 

890. 

0. 

70. 

120. F 

29. 

29. 

2. So 

0. 15 

0. 18 

51 . 1 

1 .19 

196.0 

30 

20.9 

0.84 

144 

STM088 

20461 

0. 

0. 

959. 

0. 

112. 

192. F 

29. 

46. 

2-73 

0. 15 

0.24 

55.5 

1.30 

197.4 

28 

19.5 

0.78 

135 

STM088 

20461 

O. 

0. 

890. 

0. 

70. 

120. A 

29. 

29. 

2.80 

0. 15 

0.18 

42.0 

0.98 

161.1 

999 

19.8 

0.60 

147 

STM088 

20461 

0. 

0. 

959. 

0. 

112. 

192. A 

29. 

46. 

2.49 

0.15 

0.24 


0.95 

144. 1 

999 

17.6 

0.71 

141 

PFBSTM 

20461 

0. 

0. 

891 . 

0. 

70. 

118. 

29. 

29. 

3.40 

0.15 

0.17 

52.3 

1.22 

200.4 

24 

21.5 

0.87 

144 

PFBSTM 

20461 

0. 

0. 

1118. 

0. 

207. 

349. 

29. 

84. 

4.23 

0.15 

0.33 

58.6 

1.37 

176.7 

29 

17.7 

0.71 

132 

T I STMT 

20461 

0. 

892. 

0. 

0. 

-822. 

1009. 

29. 

29. 

2.56 

0. 15 

0. 17 

69.3 

1.62 

265. 1 

0 

31.5 

1.27 

147 

T I STMT 

20461 

0. 

1220. 

0. 

0. 

-955. 

1665. 

29. 

108. 

4.45 

0. 15 

0.37 

150.9 

3.52 

422.0 

0 

37.9 

1.53 

133 

T I STMT 

20461 

0. 

0. 

892. 

0. 

70. 

117. 

29. 

29. 

4.09 

0.15 

0, 17 

95.5 

2.23 

365.0 

1 

26.9 

1.08 

136 

TISTMT 

20461 

0. 

0. 

1220. 

0. 

266. 

445. 

29. 

108. 

6.28 

0. 15 

0.37 

189.7 

4.43 

530.4 

0 

31 .6 

1.27 

124 

TIHRSG 

20461 

0. 

• 915. 

0. 

0. 

-845. 

1009. 

29. 

29. 

3. 14 

0.15 

0. 15 

97 4 

2.27 

363.2 

0 

35.4 

1 .42 

142 

TIHRSG 

20461 

0. 

971 . 

0. 

0. 

-373. 

1104. 

29. 

40. 

3.46 

0. 15 

0.19 

119.8 

2.80 

420.7 

0 

37.7 

1 .52 

134 

TIHRSG 

20461 

0. 

0. 

915. 

0. 

70. 

95. 

29. 

29. 

4.89 

0. 15 

0.15 

132.0 

3.08 

492.3 

0 

31.9 

1 .28 

133 

TIHRSG 

20461 

0. 

0. 

971 . 

0. 

98. 

133. 

29. 

40. 

5.05 

0,15 

0.19 

152.7 

3.56 

536.4 

0 

33.3 

1.34 

126 

STIRL 

20461 

940. 

0. 

0. 

-940. 

70. 

1009. 

29. 

29. 

1.74 

0.15 

0. 13 

38.3 

0.89 

139.2 

-79 

33.5 

1.35 

158 

STIRL 

20461 

1457. 

0. 

0. 

-1457. 

290. 

1745. 

29. 

118. 

2.54 

0. 15 

0.28 

75.9 

1.77 

177.8 

0 

39.8 

1.60 

134 

STIRL 

20461 

0. 

940. 

0. 

0. 

-870. 

1009. 

29. 

29. 

1 .74 

0. 15 

0. 13 

38.4 

0.90 

139.3 

-38 

28.4 

1.14 

153 

STIRL 

20461 

0. 

1457. 

0. 

0. 

-1 168. 

1745. 

29. 

118. 

2.55 

0.15 

0.28 

76.0 

1.77 

176. 1 

0 

31 .9 

1 .28 

126 i. 

STIRL 

20461 

0. 

0. 

940. 

0. 

70. 

69. 

29. 

29. 

3.30 

0. 15 

0.13 

64.4 

1.50 

233.9 

10 

23.2 

0.93 

135 & 

STIRL 

20461 

0. 

0. 

1457. 

0. 

290. 

287. 

29. 

118. 

5.05 

0. 15 

0.28 

134.1 

3. 13 

314.1 

4 

25.9 

1.04 

110 

HEGT85 

20461 

0. 

0, 

981 . 

0. 

70. 

28. A 

29. 

29. 

3.61 

0. 15 

0.09 

81 .5 

1.90 

283.5 

2 

26. 1 

1.05 

128 

HEGT85 

20461 

0. 

0. 

2424. 

0. 

559. 

224. A 

29. 

228. 

8.43 

0. 15 

0.24 

233.6 

5.45 

328.7 

0 

37. 1 

1 .49 

96 

HEGTGO 

20461 

0. 

IHmEOI 

983. 

0. 

70. 

26. A 

29. 

29. 

3.58 

0. 15 

0.09 

79.3 

1.85 

275.2 

2 

25.9 

1.04 

128 

HEGT60 

20461 


HH 




122. A 

29. 

132. 

5.89 

0. 15 

0.20 

156.6 

3.66 

308.2 

0 

31 .3 

1.26 

101 

HEGTOO 

20461 




KS 


19. A 

29. 

29. 

3.55 

0. 15 

0.08 

76.3 

1.78 

262.7 

3 

25.6 

1.03 

128 

HEGTOO 

20461 

SBra 



Eg 


43. A 

29. 

66. 

4.03 

0.15 

0. 14 

99.5 

2.32 

267.3 

1 

26.9 

1.08 

112 

FCMCCL 

20461 





Hi 

93. 

29. 

29. 

3.85 

0. 15 

0. 15 

75.2 

1.75 

280.0 

5 

25.0 

1.00 

136 

FCMCCL 

20461 



1386. 

0. 

303. 

403. 

29. 

123. 

6.56 

0. 15 

0.34 

125.4 

2.93 

308.9 

4 

25.3 

1.02 

116 

FCSTCL 

20461 

lira 


909. 

0. 

70. 

100. 

29. 

29. 

3.74 

0. 15 

0.16 

72.3 

1 .6S 

271 . 1 

6 

24.4 

0.98 

137 

FCSTCL 

20461 

5 


1800. 

0. 

534. 

764. 

29. 

218. 

8.55 

0. 15 

0.42 

163.2 

3.81 

309.4 

6 

22.9 

0.92 

109 

I GGTST 

20461 



940. 

0. 

70. 

69. 

29. 

29. 

3.31 

0. 15 

0. 13 

69.0 

1.61 

250.3 

7 

24.1 

0.97 

134 

IGGTST 

20461 



1679. 

0. 

383. 

379. 

29. 

156. 

4.25 

0.15 

0.31 

128.9 

3.01 

262. 1 

7 

22.5 

0.90 

104 

GTSOAR 

20461 



0. 

0. 

-861 . 

1009. 

29. 

29. 

1.52 

0. 15 

0. 14 

32.2 

0.75 

118.0 

-18 

27.3 

1.10 

157 

GTSOAR 

20461 

m 


0. 

0. 

-1147. 

1786. 

29. 

123. 

1.82 

0. 15 

0.31 

51.5 

1.20 

121.3 

0 

27.6 

1.11 

132 


& M 
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DATE 06/07/79 GENERAL ELEClRlC COMPANY 

16SE-PEO-ADV-DES-ENGR COGENERATION TECHNOLOGY ALTERNATIVES STUDY 

REPORT 5.2 

SUMMARY OF FUEL SAVED BY TYPE & ECONOMICS 


FUEL USE IN BTU*1C**6 




** COGENERATION CASE** **NCfCOGEN 

- COGEN** 

POWER 

COGEN 

OSM 

POWER 

FESR 

CAPITAL 

NORM 

S/K.W 

RCII 

LEVL 

NORM WRTH 

ECS PROCS 

DISTIL 

RESIDL 

COAL 

DISTIL 

RESIDL 

COAL 

REQD 

POWER 


/HEAT 


COST 

COST 

EOVL 


CHRG 

ENRG 










MW 

MW 


RATIO 


*10**6 



(X) 




0TACO8 

20461 

0. 

920. 

0. 

0. 

-850. 

1009. 

29. 

29. 

1 .48 

0.15 

0. 15 

30.4 

0.71 

112.9 

-14 

26.8 

1.08 

160 

GTAC06 

20461 

0. 

1296. 

0. 

0. 

- 1 044 , 

1617. 

29. 

103. 

1 .50 

0. 15 

0.31 

39.2 

0.92 

103.3 

-13 

25.5 

1 .02 

142 

GTAC12 

20461 

0. 

917. 

0. 

0. 

-847. 

1009. 

29. 

29. 

1 .49 

0. 15 

0. 15 

31.0 

0.72 

1 15.5 

-15 

26.8 

1.08 

159 

GTAC12 

20461 

0. 

1395. 

0. 

0. 

-1089. 

1799. 

29. 

125. 

1.68 

0.15 

0.34 

46.2 

1.08 

113. 1 

0 

25.4 

1.02 

136 

GTAC16 

20461 

0. 

917. 

0. 

o. 

-847. 

1009. 

29. 

29. 

1.50 

0.15 

0.15 

31.8 

0.74 

118.4 

-16 

26.9 

1.08 

159 

GTAC16 

20461 

0. 

1468. 

0. 

0. 

-1127. 

1916. 

29. 

139. 

1.93 

0.15 

0.35 

55.7 

1.30 

129.5 

0 

26.2 

1.06 

131 

GTWCI6 

20461 

0. 

938. 

0. 

0. 

-868. 

1009. 

29. 

29. 

1.51 

0.15 

0. 13 

31 .7 

0.74 

1 15.5 

-18 

27.4 

1.10 

157 

GTWC16 

20461 

0. 

1634. 

0. 

0. 

-1264. 

2014. 

29. 

151 . 

1.80 

0. 15 

0.31 

49.6 

1 . 16 

103.6 

0 

27.6 

1.11 

129 

s CC1626 

20461 

0. 

936. 

0. 

0. 

-866. 

1009. 

29. 

29. 

1.61 

0. 15 

0. 13 

32.0 

0.75 

116.6 

-19 

27.5 

1.11 

157 

CC1626 

20461 

0. 

2302. 

0. 

o.. 

-1638. 

2999. 

29. 

271 . 

2.76 

0. 15 

0.37 

78.3 

1.83 

116. 1 

0 

29.6 

1 . 19 

1 19 

1 CC1622 

20461 

0. 

929. 

0. 

0. 

-859. 

1009. 

29. 

29. 

1 .60 

0.15 

0. 14 

31.9 

0.74 

117.2 

-18 

27.4 

1 .10 

158 

; CC1622 

20461 

0. 

2095. 

0. 

0. 

-1496. 

2781 . 

29. 

244. 

2.71 

0. 15 

0.38 

79.2 

1.85 

129.0 

0 

28.7 

1.16 

120 

CC1222 

20461 

0. 

928. 

0. 

0. 

-858. 

1009. 

29. 

29. 

1.59 

0. 15 

0. 14 

31.3 

0.73 

115.1 

-17 

27.3 

1 .10 

158 

CC1222 

20461 

0. 

2082. 

0. 

0. 

-1484. 

2779. 

29. 

244. 

2.63 

0.15 

0.38 

74.2 

1 .73 

121.7 

0 

27.8 

1 . 12 

121 

CC0822 

20461 

0. 

918. 

0. 

0. 

-848. 

1009. 

29. 

29. 

1.59 

0. 15 

0.15 

31 .2 

0.73 

115.9 

-16 

27.0 

1.09 

159 „ 

: CC0822 

20461 

0. 

1759. 

0. 

0. 

-1276. 

2394. 

29. 

197. 

2.26 

0.15 

0.39 

61.2 

1 .43 

118.7 

2 

25.4 

1.02 

126 . 

STIG15 

20461 

0. 

1027. 

0. 

0. 



29. 

29. 

1.79 

0. 15 

0.05 

35.4 

0.83 

117.6 

-30 

30.2 

1 .22 

147 

STIG15 

20461 

0. 

50692. 

0. 

0. - 

3681 1 . 

47249. 

29. 

5661 . 

73.68 

0.15 

0.17 

1371 . 1 

32.00 

92.3 

0 

577.1 

23.23 

619 

STIGIO 

20461 

0. 

1004. 

0. 

0. 

-934. 

1009. 

29. 

29. 

1.71 

0. 15 

0.07 

34.4 

0.80 

117.0 

-31 

29.4 

1 . 19 

149 

STIGIO 

20461 

0 

4974. 

0. 

0. 


5073. 

29. 


6.80 

0. 15 

0.22 

145.3 

3.39 


0 

66. 1 

2.66 

125 

j STIG1S 

20461 

0. 

993. 

0. 

0. 

-324. 

1009. 

29. 

29. 

1.63 

0.15 

0.08 


0.72 

105.6 

-22 

28.7 

1 . 16 

153 

STIG1S 

20461 

0. 

3126. 

0. 

0. 

-2373. 

3297. 

29. 

307. 

4.45 

0. 15 

0.23 

91.2 

2.13 

99.6 

0 

46.7 

1.68 

115 

DEADV3 

20461 

0. 

959. 

0. 

0. 

-889. 

1009. 

29. 

29. 

1 .79 

0. 15 

0. 1 1 

41.0 

0.96 

145.9 

-77 

29.2 

1.17 

149 

■ DEADV3 

20461 

0. 

2594. 

0. 

0. 

-1902. 

3091 . 

29. 

282. 

5.36 

0. 15 

0.31 

182.6 

4.26 

240.2 

0 

48.3 

1.94 

1 17 

= DEHTPM 

20461 

0. 

904. 

0. 

0. 

-834. 

1009. 

29. 

29. 

1.82 

0.15 

0.16 

40.3 

0.94 

152.0 

-46 

27.8 

1.12 

155 

DEHTPM 

20461 

0. 

1499. 

0. 

0. 

-1106. 

2092. 

29. 

160. 

3.45 

0. 15 

0.40 

107.7 

2.51 

245. 1 

0 

30.7 

1.24 

125 

DESOA3 

20461 

975. 

0. 

0. 

-975. 

70. 

1009. 

29. 

29. 

1.91 

0. 15 

0.10 

45.7 

1.07 

159.8 

0 

35.4 

1 .43 

151 

DESOA3 

20461 

2995. 

0. 

0. 

-2995. 

777. 

3377. 

29. 

317. 

7. 19 

0. 15 

0.28 

254.2 

5.93 

289.6 

0 

78.2 

3. 15 

139 

DESOA3 

20461 

0 . 

975. 

0. 

0. 

-905. 

1009. 

29. 

29. 

1.91 

0. 15 

0.10 

45.7 

1.07 

159.8 

0 

30. 1 

1.21 

146 

DESOA3 

20461 

0 . 

2995. 

0 . 

0, 

-2218. 

3377. 

29. 

317. 

7.19 

0. 15 

0.29 

254.2 

5.93 

289.6 

0 

62.0 

2.50 

123 

GTSOAD 

20461 

922. 

0 . 

0 . 

-922. 

70. 

1009. 

29. 

29. 

1 .46 

0. 15 

0.15 

29.8 

0.70 

110.3 

-31 

31.7 

1.28 

165 

GTS0AD 

20461 

1384. 

0 . 

0 . 

-1384. 

290. 

1748. 

29. 

118. 

1.53 

0.15 

0.32 

40. 1 

0.94 

99.0 

104 

32.8 

1.32 

146 

GTRA08 

20461 

927. 

0 . 

0 . 

-927. 

70. 

1009. 

29. 

29. 

1 .53 

0. 15 

0. 14 

33. 1 

0.77 

121.7 

-41 

32.3 

1 .30 

162 

GTRA08 

20461 

1750. 

0 . 

0 . 

-1750. 

449. 

2278. 

29. 

183. 

2.35 

0.15 

0.36 

71.0 

1.66 

138.5 

0 

37.8 

1.52 

133 

GTRA12 

20461 

925. 

0 . 

o. 

-925. 

70. 

1009. 

29. 

29. 

1 .54 

0. 15 

0.14 

33.3 

0.78 

122.7 

-41 

32.3 

1.30 

162 

GTRA12 

20161 

1730. 

O. 

o. 

-1730. 

445. 

2266. 

29. 

182. 

2.33 

0. 15 

0.36 

70.3 

1.64 

138.7 

0 

37.3 

1.50 

133 

GTRA1 G 

20461 

925. 

0 . 

0 . 

-925. 

70. 

1009. 

29. 

29. 

1.56 

0.15 

0. 14 

34.0 

0.79 

125.6 

-44 

32.4 

1.30 

162 

GTRA16 

20461 

1675. 

0 . 

o. 

-1675. 

420. 

2102. 

29. 

171 . 

2.35 

0. 15 

0.36 

71.3 

1.66 

145.2 

0 

37.4 

1.51 

133 

GTR208 

20461 

926. 

0 . 

0 . 

-926. 

70. 

1009. 

29. 

29. 

1.51 

0.15 

0. 14 

32.0 

0.75 

118.1 

-37 

32. 1 

1.29 

163 

i GTR208 

20461 

1538. 

0 . 

o. 

-1538. 

354. 

1960. 

29. 

144. 

1 .95 

0. 15 

0.34 

56. 1 

1 .31 

124.6 

0 

35.5 

1 .43 

136 

GTR212 

20461 

927. 

0 . 

0 . 

-927. 

70. 

1009. 

29. 

29. 

1.52 

0. 15 

0. 14 

32.6 

0.76 

1 19.9 

-39 

32.3 

1.30 

162 

GTR21 2 

20461 

1603. 

0 . 

0 . 

-1603. 

380. 

2048. 

29. 

155. 

2.07 

0.15 

0.34 

60.7 

1 .42 

129.3 

0 

36.4 

1.46 

136 1 

GTR21 6 

20461 

924. 

0 . 

0 . 

-924. 

70. 

1009. 

29. 

29. 

1.54 

0. 15 

0. 14 

33.2 

C. 78 

122.7 

-41 

32.3 

1.30 

162 

GTR216 

20461 

1605. 

0 . 

0 . 

-1605. 

389. 

2077. 

29. 

158. 

2.18 

0. 15 

0.35 

65.0 

1.52 - 

138.2 

O 

36.5 

1 .47 

135 


F«GE 


14 





COMPANY 


K.wE 15 


*4 


ALTERNATIVES STUDY 
> 

f TYPE & ECONOMICS 


OEM 

POWER 

FESR 

CAPITAL 

NORM 

S/KW ROI 

LEVL 

NORM WRTH 


/HEAT 


COST 

COST 

EOVL 

CHRG 

ENRG 



RATIO 


« 1 0**6 


(X) 




1.53 

0.15 

0. 12 

32.9 

0.77 

118.0 -43 

33.0 

1 .33 

160 

2.44 

0,15 

0.31 

73.0 

1.70 

116.3 0 

44.0 

1.77 

130 

1 . 53 

0.15 

0.12 

32.9 

0.77 

118.8 -42 

32.8 

1.32 

161 

2.47 

0.15 

0.33 

74.3 

1.73 

118.9 0 

42.7 

1.72 

13P i 

1.55 

0.15 

0.12 

33.4 

0,78 

120.9 -44 

32.9 

1 .32 

160 

2.46 

0.15 

0.33 

74.2 

1.73 

124.0 0 

42.2 

1.70 

130 

1 .52 

0.15 

0. 1 1 

32. 1 

0.75 

114.5 -41 

33.0 

1 .33 

160 

2.07 

0.15 

0.28 

59.5 

1 .39 

111.2 0 

41 .1 

1.66 

132 

1.51 

0.15 

0. 13 

32. 1 

0.75 

116.1 -40 

32.7 

1 .32 

161 

2.19 

0.15 

0.32 

63.9 

1.49 

114.8 0 

40.2 

1 .62 

132 

1.53 

0.15 

0. 12 

32.7 

0.76 

118.3 -42 

32.8 

1 .32 

161 

2.24 

0.15 

0.32 

65.9 

1.54 

119.2 0 

40.5 

1.63 

132 

3.73 

0.15 

0.09 

42.7 

1.00 

148.7 999 

37.1 

1 .49 

154 

38. 13 

0. 15 

0.28 

244.7 

5.71 

215.4 0 

116.6 

4.69 

177 

3.59 

0.15 

0.12 

43.9 

1.02 

158.2 999 

36. 1 

1 .45 

’156 

28.67 

0. 15 

0.36 

210.2 

4.91 

253.7 0 

86.4 

3.48 

159 


I 


HONEYWELL PACE PRINTING SYSTEM- PHBg~02 


1 


DATE 06/07 /'t „ 

I &SE-PEG-ADV-DES-ENGR 


GENERAL ELEuiRIC COMPANY 
COGENERATION TECHNOLOGY ALTERNATIVES STUDY 
REPORT 5.2 

SUMMARY OF FUEL SAVED BY TYPE 8 ECONOMICS 


FUEL USE IN BTU*1 0**6 

** COGENERATION CASE** **MOCOGEN - COGEN** POV/ER COGEN 
PROCS DISTIL RES I DL COAL DISTIL RES I DL COAL REQD POWER 

MW MW 



POWER 

/HEAT 

RATIO 


0.05 

0.05 

0.05 

0.05 


CAPITAL NORM S/KW ROI LEVL NORM WRTH 

COST COST EOVL CHRG ENRG 

*10**6 (X) 


STM088 
PFBSTM 
PFBSTM 
T I STMT 


T I STMT 
T I STMT 
T I STMT 
TIHRSG 


T1HRSG 

TIHRSG 

TIHRSG 

STIRL 


STIRL 

HEGT85 

HEGT85 

HEGT60 


HEGT60 

HEGTOO 

HEGTOO 

FCMCCL 


FCMCCL 

FCSTCL 

FCSTCL 

IGGTST 


IGGTST 

GTSOAR 

GTSOAR 


20631 

20631 

20631 

20631 


20631 

20631 

20631 

20631 


20631 

20631 

20631 

20631 


20631 

20631 

20631 

20631 


20631 

20631 

20631 

20631 


20631 

20631 

20631 

20631 


20631 

20631 

20631 



i. 51 . 

88. A 

1. 12. 

19. 

>. 94. 

159. 

i. -285. 

316. 



1 .53 
1.57 
1.27 
0.89 

0.05 

0.05 

0.05 

0.05 

0.31 
0.10 
0.31 
0. 10 

0.63 

0.05 

0.28 

1 .66 

0.05 

0. 10 

1.46 

0.05 

0.28 

1.58 

0.05 

0.10 

1.23 

0.05 

0.28 

1.61 

0.05 

0.09 

1 . 86 

0.05 

0.37 

1 . 13 

0.05 

0.09 



114.7 999 


243.0 

211.9 

228.5 


20 

40 

23 

56 


5.1 0.92 136 

6.3 1.15 139 

5.5 1.00 123 

6.0 1.10 140 



0.99 

158.0 

999 

4.5 

0.82 

125 

1.28 

240.8 

0 

6.2 

1.13 

139 

1.69 

232.4 

2 

6.0 

1.09 

119 

1.08 

203.3 

0 

6.6 

1 . 19 

145 


8.8 

1.60 

123 

5.5 

1 .00 

148 

7.6 

1.39 

117 

6.2 

1.13 

136 

E 30 

1 .69 

114 

7.0 

1.27 

132 

18.4 

3.34 

139 

7.0 

1.27 

132 

13.4 

2.43 

116 

6.9 

1.26 

132 

9.6 

1.74 

103 

7.6 

1.38 

109 

11.1 

2.01 

116 

7.5 

1 .37 

110 

12.6 

2.29 

133 

7.5 

1.36 

109 

10.7 

5.4 

6.4 

1.95 

0.98 

1.16 

112 

150 

121 























DATE 06/07/7 „ 
I&SE-PEO-ADV-DES-ENGR 


GENERAL ELEuiRlC COMPANY 
COGENERATION TECHNOLOGY ALTERNATIVES STUDY 
REPORT 5.2 

SUMMARY OF FUEL SAVED BY TYPE £ ECONOMICS 


r mGE 1 7 


FUEL USE IN BTU* 10**6- 

** COGENERATION CASE** **NOCOGEN - 
PROCS DISTIL RES I DL COAL DISTIL RES I DL 


GTAC08 

20631 

GTACOS 

20631 

GTAC12 

20631 

GTAC12 

20631 

GTAC16 

20631 

GTAC16 

20631 

GTWC16 

20631 

GTWOI 6 

20631 


CC1222 

20631 

CC1222 

20631 

CC0822 

20631 

CC0822 

20631 

STIG15 

20631 

ST1G15 

20631 

STIG10 

20631 

STIG10 

20631 

STIG1S 

20631 

ST1G1S 

20631 

DEADV3 

20631 

DEADV3 

20631 


DES0A3 20631 
DES0A3 20631 
GTSOAD 20631 
GTSOAD 20631 


GTRA16 

20631 


GTRA1 6 

20631 

600. 

GTR208 

20631 

303. 

GTR208 

20631 

551 . 

GTR212 

20631 

303. 

GTR21 2 

20631 

574. 

GTR216 

20631 

302. 

GTR216 

20631 

575. 


COGEN** POWER COGEN 
COAL REQD POWER 
MW MW 



POWER FESR 

/HEAT 

RATIO 


0.05 

0.08 

0.05 

0.31 

0.05 

0.08 

0.05 

0.34 


-290. 

316. 

-404. 

686. 

-233. 

316. 

-453. 

721 . 

-293. 

316. 

. -587. 

1074. 

. -292. 

316. 

. -536. 

996.’ 


0.05 

0.37 

0.05 

0.08 


CAPITAL 

COST 

* 10**6 


S/KW ROI 
EQVL 


LEVL NORM WRTH 
CHRG ENRG 



1 0.99 

150 

» 1 .43 

125 

1 0.98 

151 

t 1.39 

125 

1 0.98 

151 

1 1.34 

126 

t 0.98 

151 

i 1.20 

126 



316. 

5. 

5. 

0.91 

0.05 

0.03 

16.3 

0.79 

140.2 

-10 

5.9 

1.07 

141 

13183. 

16921 . 

5. 

2027. 

20.00 

0.05 

0. 17 

510.6 

24.82 

95.6 

0 

128.0 

23.25 

620 

-304. 

316. 

5. 

5. 

0.83 

0.05 

0.04 

13. 1 

0.64 

1 13.8 

-4 

5.4 

0.98 

146 

BEMH 

1817. 

5. 

187. 

2-56 

0.05 

0.22 


2.76 

104.2 

0 

14.9 

2.70 

129 



-299. 

-794 . 
12. 
104. 

316. 

1209. 

316. 

626. 

12. 

316. 

161 . 

816. 

12. 

316. 

159. 

81 1 . 

12. 

316. 

151 . 

782. 

12. 

316. 

127. 

702. 

12. 

136. 

12. 

139. 

316. 

733. 

316. 

744. 


0. 95 

0.05 

0.09 

1 .80 

0.05 

0.40 


0.79 

147.4 

2.08 

238.3 

0.75 

136.8 

4.67 

285.3 


5. 

0.83 

0.05 

0.08 

13.8 

0.67 

124.5 

-10 

66. 

1 .40 

0.05 

0.36 

32.0 

1.56 

155.5 

0 

5. 

0.03 

0.05 

0.08 

13.8 

0.67 

123.9 

-10 

65. 

1.37 

0.05 

0.36 

30.7 

1.49 

150.5 

0 


0.98 147 
10.6 1.93 117 

5.8 1.05 145 

13.2 2.39 130 


5.7 

1.04 

145 

17.2 

3. 13 

140 

5.9 

1 .08 

154 

S.9 

1 .26 

130 


1.10 153 
1.57 129 
: .10 153 
1.53 129 
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DATE 06/07/ Vw GENERAL ELE 1 . 1 RIC COMPANY 

iaSE-PEO-ADV-DES-ENSR COGENERATION TECHNOLOGY ALTERNATIVES STUDY 

REPORT 5.2 

SUMMARY OF FUEL SAVED BY TYPE 6 ECONOMICS 


? 


FUEL USE IN BTU*1 0**6 




**COGENERAT!ON 

CASE 

=* *=NGC0GEN - 

COGEN- * 

POWER 

COGEN 

08M 

POWER 

FESR 

CAPITAL 

NORM 

*/KW 

ROI 

LEVL 

NORM WRTH 

| ECS PR0CS 

DISTIL 

RES! DL COAL 

DISTIL 

RES I DL 

COAL 

REQD 

POWER 


/HEAT 


COST 

COST 

EGVL 


CHRG 

ENRG 










MW 

MW 


RATIO 


*10**6 



f Jt) 




GTRW08 

20631 

307. 

0 . 

0 . 

-307. 

12. 

316. 

5. 

5. 

0.84 

0.05 

0.06 

13.9 

0.68 

123.7 

-11 

6. 1 

1.11 

151 

GTRW08 

20631 

767. 

0 . 

0 . 

-767. 

194. 

926. 

5. 

79. 

1.44 

0.05 

0.31 

32.2 

1.57 

130.3 

0 

9.6 

1.75 

128 

GTRW12 

20S31 

306. 

0 . 

0 . 

-306. 

12. 

316. 

5. 

5, 

0.83 

0.05 

0.07 

13.9 

0.68 

124.0 

-11 

6. 1 

1.11 

152 

GTRW12 

20631 

764. 

0 . 

0 . 

-764. 

200. 

846. 

5. 

61 . 

1 .45 

0.05 

0.33 

32.7 

1.59 

133.0 

O 

9.5 

1.72 

129 

GTRW1 6 

20631 

306. 

0 .. 

0 . 

-306. 

12. 

316. 

5. 

5. 

0.64 

0.05 

0.07 

14.1 

0.68 

125.7 

-11 

6. 1 

1.11 

151 

GTRW16 

20631 

731 . 

0 . 

0 . 

-731 . 

188. 

906. 

5, 

77. 

1 .44 

0.05 

0,33 

32.7 

1.59 

138.2 

0 

9.4 

1.70 

128 

GTR308 

20631 

307. 

0 . 

0 . 

-307. 

12. 

316, 

5. 

5. 

0.63 

0.05 

0.06 

13.6 

0.66 

120.6 

-10 

6.1 

1.11 

152 

GTR303 

20631 

654. 

0 . 

0 . 

-654. 

146. 

765. 

5. 

59. 

1.28 

0.05 

0.28 

26.7 

1.30 

124.9 

0 

8.7 

1.50 

124 

GTR312 

20631 

305. 

0 . 

0 . 

-305. 

12. 

316. 

5. 

5. 

0.83 

0. 05 

C. 07 

13.6 

0.66 

122.0 

-10 

6.1 

1 . TO 

152 

GTR312 

20631 

680. 

0 . 

0 . 

-660. 

167. 

837. 

5. 

68. 

1 .33 

0.05 

0.32 

28.5 

1 .39 

126.6 

0 

8.7 

1.58 

127 

GTR31S 

20631 

306. 

0 . 

0 . 

-306. 

12. 

316. 

5. 

5. 

0.84 

0.05 

0.07 

13.8 

0.67 

123.7 

-1 1 

6.1 

1.11 

152 

GTR316 

20631 

676. 

0 . 

0 - 

-676. 

165. 

829. 

5. 

67. 

1 .35 

0.05 

0.32 

29.4 

1 .43 

133. 1 

0 

8.P 

t . 61 

127 

FCPADS 

20631 

31 1 . 

0 . 

0 . 

-31 1 . 

12. 

316. 

5. 

5, 

0.92 

0.05 

0.05 

14.6 

0.71 

128.6 

-14 

6.4 

1 .15 

149 

FCPADS 

20331 

1363. 

0 . 

0 . 

-1388. 

379. 

1547. 

5. 

155. 

7.61 

0.05 

0.28 

93.2 

4.53 

217. 1 

0 

25.1 

4.55 

176 

FCMCDS 

20631 

306. 

0 . 

0 . 

-306. 

12. 

316. 


5, 

0.91 

0.05 

0.07 

14.8 

0.72 

132.3 

-13 

6.3 

1.14 

151 

S FCMCDS 

20331 

1013. 

0 . 

0 . 

-1013. 

300. 

1232. 

5. 

122. 

5.96 

0.05 

0.36 

80.4 

3.91 

251.9 

0 

19.5 

3.54 

162 
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FUEL USE IN BTU*10**6- 

**COGENERATI ON CASE** **NGCOGEN - 
PROCS DISTIL RES I OL COAL DISTIL P.ESIDL 


GTAC16 20821 
GTWC16 20821 
GTWC16 20821 
CC1626 20821 


CC1626 20821 
CC1622 20821 
CC1622 20821 
CC1222 20821 


CC1222 20021 
CC0822 20821 
CC0e22 20821 
STIG15 20821 


STIG15 20821 
STIG10 20821 
STIG10 20021 
STIG1S 20821 


STIG1S 20821 
DEADV3 20821 
DEADV3 20321 
OEHTPM 20321 


DES0A3 

GTSOAD 

GTSOAD 

GTRA08 


GTRA03 
GTRA12 
GTRA1 2 
GTRA1 6 


GTRA16 
GTR208 
GTR208 
GTR21 2 


20821 

20821 

20321 

20021 


20321 

20021 

20021 

20321 


20821 

20621 

20G21 

20621 


GTRW08 20021 
GTRW12 20821 
GTRU12 20821 
GTRV/16 20321 


-214. 

-119. 

-195. 

-119. 


COGEM** POWER COGEN 
COAL REOD POWER 
MW MW 


1 . 

-147. 

250. l 

1 » 

-121 . 

151 . l 

1 . 

-165. 

263. 1 

1 . 

-120. 

151 . l 


f. -4804. 

6166. 

. -135. 

151 . 

. -482. 

662. 

-133. 

151 . 

. -310. 

430. 

. -118. 

151 . 

-169. 

307. 

-114. 

151 . 


POWER FESR 

/HEAT 

RATIO 


CAPITAL NORM S/KW ROI LEVL NORM WRTH 


COST 
* 1 0**6 


.0 

.5 

.7 


COST EQVL CHRG ENRG 

(X) 


.3 1.0 


2.20 

176.9 

1.04 

188.4 

2.07 

182.7 

1.02 

184.4 


175.4 
191 .4 
180.3 
170.0 


1. 0.92 

0.24 

0.23 

1 

!. 0.64 

0.24 

0.20 


>. 0.77 

0.24 

0.37 

r 

0.67 

0.24 

0.22 



2. 18 

129. 1 

1.33 

242.6 

2.47 

258.7 

1 .32 

248.6 


262. 1 
225.7 

308.6 

225.7 


0.60 

0.24 

0.36 

13.0 

1.83 

193.8 

0.57 

0.24 

0.20 

7.8 

1.11 

201 .0 

0.60 

0.24 

0.36 

13. 1 

1.85 

197.3 

0.58 

0.24 

0.20 

8. 1 

1 . 14 

207.5 


0.53 

0.24 

0.57 

0.24 


2.03 

175.2 

1 . 13 

199.0 

2.06 

179. 1 

1.16 

204.2 


4.8 1.10 137 

5.5 1.27 155 

7.2 1.65 135 

4.8 1.10 151 


1.36 128 
1.18 161 
1.20 151 
1.23 157 


.37 

1. 

.22 

1- 

.29 

1- 


.60 

1 

.26 

1 

.57 

1 


























DATE 06/07// „ 
IXSE-PEQ-AOV-DES-ENGR 


GENERAL ELEi^iRlC COMPANY 
COGENERATION TECHNOLOGY ALTERNATIVES STUDY 
REPORT 5.2 

SUMMARY OF FUEL SAVED BY TYPE * ECONOMICS 


FUEL USE IN BTU* 1 0**6 

** COGENERATION CASE** **NOCGGEN - COGEN** POWER COGEN 
PROCS DISTIL RES I DL COAL DISTIL RESIDL COAL REDO POWER 

MW MW 


GTRW16 

20821 

267. 

GTR308 

20821 

139. ‘ 

GTR308 

20821 

238. 

GTR312 

20621 

137. 

GTR312 

20821 

248. 

GTR316 

20821 

137. 

GTR316 

20821 

246. 

FCPADS 

20821 

133. 

FCPADS 

20821 

240. 

FCMCDS 

20821 

137. 

FCMCDS 

20821 

369. 


OSM 

POWER 

FESR 


/HEAT 



RATIO 


0.66 

0.24 

0.33 

0.57 

0.24 

0. 16 
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DATE 06/07/V- GENERAL ELEuiRIC 

I &SE-PEO-ADV-DES-ENGR COGENERATI ON TECHNOLOGY 

REPORT 5. 
SUMMARY OF FUEL SAVED E 


--FUEL USE IN BTU*10**6 

** COGENERATI ON CASE** ** NOCOGEN - COGEN** POWER COGEN 


ECS PROCS DISTIL 

RES1DL 

COAL 

DISTIL 

RESIDL 

COAL 

REQD 

POV/ER 









MW 

MW 

©TACOS 

22601 

0. 

217. 

0. 

0. 

-202. 

237. 

6. 

6. 

GTAC06 

22601 

0. 

308. 

0. 

0. 

-248. 

386. 

6. 

24. 

GTAC12 

22S01 

0. 

217. 

0. 

0. 

-202. 

237. 

6. 

6. 

GTAC12 

22601 

0. 

340. 

0. 

0. 

-265. 

435. 

6. 

30. 

GTAC1 e 

22601 

0. 

218. 

0. 

0. 

-203. 

237. 

6. 

6. 

GTAC1 6 

22601 

0. 

363. 

0. 

0. 

-279. 

468. 

6. 

34. 

GTWC16 

22601 

0. 

221 . 

0. 

0. 

-206. 

237. 

6. 

6. 

GTWC1 6 

22601 

0. 

STTH 

0. 

0. 


Hi&L-J'JK 

6. 

IHEIsH 

CC1626 

22601 

0. 

221 . 

0. 

0. 

-206. 

2S7. 

6. 

6. 

CC1626 

22601 

0. 

516. 

0. 

0. 

-374, 

659. 

6. 

58. 

CCI622 

22601 

0. 

220. 

0. 

0. 

-205. 

237. 

6. 

6. 

CC1622 

22601 

0. 

470. 

c. 

0. 

-343. 

612. 

6. 

52. 

CC1222 

22601 

0. 

220. 

0. 

0. 

-204. 

237. 

6. 

6. 

CC1222 

22601 

0. 

466. 

0. 

0. 

-340. 

610. 

6. 

52. 

CC0622 

22601 

0. 

217. 

0. 

0. 

-202. 

237. 

6. 

6. 

CCO022 

22601 

0. 

394. 

0. 

0. 

-293. 

524. 

6. 

41 . 

STIG15 

22601 

0. 

241 . 

0. 

0. 

-225. 

237. 

6. 

6. 

STIG15 

22601 

0. 

12154. 

o. 

0. 

-8826. 

11328. 

6. 

1357, 

ST1G1 0 

22601 

0. 

236. 

0. 

0. 

-220. 

237. 

6. 

6. 

STIG10 

22601 

0. 

1192. 

0. 

0. 

-885. 

1216. 

6. 

126. 

STIG1S 

22601 

0. 

233. 

0. 

o. 

-218. 

237. 

6. 

6. 

STIG1S 

22601 

0. 

750. 

0. 

0. 

-569. 

790. 

6. 

74. 

DEADV3 

22601 

0. 

228. 

0. 

0. 

-213. 

237. 

6. 

6. 

DEADV3 

22601 

0. 

733. 

0. 

0. 

-538. 

840. 

6. 

80. 

DEHTPM 

22601 

0. 

217. 

0. 

0. 

-202. 

237. 

6. 

6. 

DEHTPM 

22601 

0. 

368. 

0. 

0. 

-279. 

483. 

6. 

36. 

DESOA3 

22601 

232. 

0. 

0. 

-232. 

15. 

237. 

6. 

6. 

DESOA3 

22601 

870. 

0. 

0. 

-870. 

226. 

942. 

6. 

92. 

DES0A3 


0. 

232. 

0. 

0. 

-217. 

237. 

6. 

6. 

DES0A3 


0. 

870. 

0. 

0. 

-644. 

942. 

6. 

92. 

GTSOAD 


219. 

0. 

0. 

-219. 

15. 

237. 

6. 

6. 



341 . 

0. 

0. 

-341 . 

72. 

426. 

6. 

29. 

GTRA08 

22601 

221 . 

0. 

0. 

-221 . 

15. 

237. 

6. 

6. 

GTRA08 

22601 

456. 

0. 

0. 

-456. 

117. 

378. 

6. 

48. 

GTRA12 

22601 

220. 

0. 

0. 

-220. 

15. 

237. 

6. 

6. 

GTRA12 

22601 

445. 

0. 

0. 

-445. 

115. 

569. 

6. 

47. 

GTRA16 

22601 

220. 

C. 

0. 

-220. 

15. 

237. 

6. 

6. 

GTRA1 6 

22601 

427. 

0. 

0. 

-427. 

107. 

545. 

6. 

44. 

GTR208 

22601 

220. 

0. 

0. 

-220. 

15. 

237. 

6. 

6. 

GTR208 

22601 

337. 

0. 

0. 

-387. 

89. 

484. 

6. 

36. 

GTR212 

22601 

220. 

0. 

0. 

-220. 

15. 

237. 

6. 

6. 

GTR212 

22601 

403. 

0. 

0. 

-403. 

96. 

506. 

6. 

39. 

GTR21 6 

22601 

220. 

0. 

0. 

-220. 

15. 

237. 

6. 

6. 

GTR216 

22601 

404 . 

0. 

0. 

-404. 

98. 

514. 

6. 

40. 


u 

? 

> 

u 

2 

0 

1 
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DATE 06/07/V- 
I&SE-PEO-ADV-DES-ENGR 



GENERAL ELEu.RIC COMPANY 
COGENERATION TECHNOLOGY ALTERNATIVES STUDY 
REPORT 5.2 

SUMMARY OF FUEL SAVED BY TYPE & ECONOMICS 

i #-tGE 

24 

1 

i 


FUEL USE IN BTU* I 0**6 

** COGENERATION CASE** **NOCOGEN - COGEN** POWER COGEN 
PROCS DISTIL RES 1 DL COAL DISTIL RES I DL COAL REQD POWER 

MW MW 


GTRW08 22601 
GTRW08 22601 
GTRW12 22601 
GTRW12 22601 


GTRW16 22601 
GTRW16 22601 
GTR308 22601 
GTR308 22601 


GTR312 22601 
GTR312 22601 
GTR316 22601 
GTR31'6 22601 


FCPADS 22601 
FCPADS 22601 
FCMCDS 22601 
FCMCDS 22601 


POWER FESR 

/HEAT 

RATIO 




CAPITAL 
COST 
* 1 0**6 


NORM S/KW R01 
COST EQVL 

(X) 


NORM WRTH 

ENRG 
















.* 4 

s 


* 


DATE 06/07/,- 
I 4SE - PEO - ADV - DES - ENGR 


GENERAL ELEuiRlC COMPANY 
COGENERATION TECHNOLOGY ALTERNATIVES STUDY 
REPORT 5.2 

SUMMARY OF FUEL SAVED BY TYPE S ECONOMICS 


i mGE 25 


FUEL USE IN BTU* 10**6 

• •COGENERATION CASE** **NCiCOGEN - CO’GEN** 
PROCS DISTIL RES I DL COAL DISTIL RES I DL COAL 


POWER COGEN 
REQD POWER 
MW MW 


POWER FESR 
/HEAT 

RATI O 


CAPITAL 
COST 
* 1 0«*6 


ONOCGN 

2421 1 

0. 

4. 

12. 

0. 

0. 

0. 


2. 

0. 

0.21 

0.17 

0. 

1.8 

1 . 

STM 141 

2421 1 

0. 

0. 

0. 

0. 

4. 

12. 


2. 

2. 

0.38 

0. 17 

0.99 

3.3 

1 . 

STM141 

2421 1 

0. 

1 . 

0. 

0. 

3. 

14. 


2. 

2. 

0.30 

0. 17 

0.95 

3. 1 

1 . 

STM141 

2421 1 

0. 

0. 

0. 

0. 

4. 

12. 

F 

2. 

2. 

0.62 

0.17 

0.99 

6. 1 

3. 

STM141 

2421 1 

0. 

0. 

1 . 

0. 

4. 

13. 

F 

2. 

2. 

0.49 

0. 17 

0.95 

5.5 

3. 

STM141 

2421 1 

0. 

0. 

0. 

0. 

4. 

12. 

A 

2. 

2. 

0.56 

0. 17 

0.99 

5.5 

3. 

STM141 

2421 1 

0. 

0. 

1 . 

0.. 

4. 

13. 

A 

2. 

2. 

0.42 

0.17 

0.95 

4.8 

2. 

STMO80 

2421 1 

0. 

1 . 

2. 

0. 

3. 

10. 


2. 

1 . 

0.29 

0. 17 

0.81 

2.6 

1 . 

STM088 

24211 

0. 

1 . 

2. 

0. 

3. 

10. 

F 

2. 

1 . 

0.47 

0.17 

0.81 

5.0 

2. 

STM088 

2421 1 

0. 

1 . 

2. 

0. 

3. 

10. 

A 

2. 

1 . 

0.41 

0.17 

0.61 

4.5 

2. 

PFBSTM 

2421 1 

0. 

0. 

0. 

0. 

4. 

12. 


2. 

2. 

0.67 

0. 17 

0.98 

7.5 

4. 

PFBSTM 

2421 1 

0. 

0. 

6. 

0. 

7. 

17. 


2. 

3. 

0.53 

0. 17 

0.80 

7.3 

4. 

T I STMT 

2421 1 

0. 

20. 

0. 

0. 

-16. 

12. 


2. 

2. 

0.53 

0.17 

-0.26 

8.4 

4. 

TISTMT 

2421 1 

0. 

0. 

0. 

0. 

4. 

12. 


2. 

2. 

0.81 

0.17 

0.98 

12.2 

6. 

T I STMT 

2421 1 

0. 

0. 

10. 

0. 

9. 

21 . 


2. . 

4. 

0.83 

0.17 

0.76 

18. 1 

10. 

TIHRSG 

2421 1 

0. 

36. 

0. 

0. 

-33. 

12. 


2. 

2. 

0.52 

0.17 

-1.27 

11.0 

6. 

TIHRSG 

2421 1 

0. 

0. 

3. 

0. 

4. 

10. 


2. 

2. 

0.78 

0.17 

0.83 

15.0 

8. 

TIHRSG 

2421 1 

0. 

0. 

5. 

0. 

5. 

11 . 


2. 

2 . 

0.67 

0. 17 

0.75 

16.0 

8. 

STIRL 

24211 

20. 

0. 

0. 

-20. 

4. 

12. 


2. 

2. 

0.35 

0. 17 

-0.25 

2.9 

1 . 

STIRL 

2421 1 

0. 

20. 

0. 

0. 

-16. 

12. 


2. 

2 . 

0.35 

0. 17 

-0.25 

2.9 

1 . 

STIRL 

2421 1 

0. 

0. 

3. 

0. 

4. 

9. 


2. 

2. 

0.61 

0. 17 

0.81 

6.3 

3. 

STIRL 

2421 1 

0. 

0, 

22. 

0. 

12. 

17. 


2. 

5. 

0.50 

0.17 

0.56 

6.7 

3. 

HEGT85 

2421 1 

0. 

0. 

7. 

O. 

4. 

5. 

A 

2. 

2. 

0.66 

O. 17 

0.53 

10.7 

5. 

HEGT85 

2421 1 

0. 

0. 

177. 

0. 

50. 

-8. 

A 

2. 

20. 

1 .46 

0. 17 

0. 19 

42.3 

23. 

HEGT60 

24211 

0. 

0. 

7. 

0. 

4. 

5. 

A 

2. 

2. 

0.65 

0. 17 

0.57 

10.3 

5. 

HEGT60 

2421 1 

0. 

0. 

58. 

0. 

18. 

4. 

A 

2. 

8. 

0.79 

0.17 

0.28 

20.8 

11 . 

HEGTOO 

2421 1 

0. 

0. 

6. 

0. 

4. 

6. 

A 

2. 

2. 

0.62 

0. 17 

0.60 

9.7 

5. 

HEGTOO 

24211 

0. 

0. 

20. 

o. 

8. 

6. 

A 

2. 

3. 

0.51 

0.17 

0.41 

11.7 

6. 

FCMCCL 

2421 1 

0. 

0. 

63. 

0. 

14. 

-17. 


2. 

6. 

0.65 

0. 17 

-0.05 

13.8 

7. 

FCSTCL 

2421 1 

0. 

0, 

75. 

0. 

21 . 

-6. 


2. 

8. 

0.63 

0. 17 

0. 16 

16.5 

9. 

I GGTST 

2421 1 

0. 

0. 

70. 

0. 

14. 

-22. 


2. 

6. 

0.75 

O. 17 

-0. 13 

14.2 

7. 

GTSOAR 

2421 1 

0. 

18. 

0. 

0. 

-14. 

12. 


2. 

2. 

0.34 

0.17 

-0. 10 

3.4 

1 . 

GTAC08 

2421 1 

0. 

19. 

O. 

0. 

-15. 

12. 


2. 

2. 

0.33 

O. 17 

-0. 19 

3. 1 

1 .' 


i GTAC12 24211 
: GTAC16 24211 
II GTWC16 24211 
i CC1626 24211 
u CC1622 24211 


CC1222 
> CC0822 
o "STI G1 5 
2 STIG10 
£ STIG1S 


2421 1 
2421 1 
2421 1 
2421 1 
2421 1 


174.4 

270.3 

248.5 

503.5 
441.9 

456.4 

386.6 

222.7 

422. 4 

379.7 

617.2 

526.0 

688.3 

1004. 1 

1209.2 

859.0 
1169.0 
1186.8 

225. 1 

225.2 

489.0 

360.7 

747.3 

663.4 

734.2 

717.4 

693.3 
651.6 

741.5 

746.3 

691.8 

264.0 

245.8 

243.8 

248.0 

259.6 

263.9 

254.0 

247.9 

261.4 
243. 1 

239.5 
238.8 


LEVL NORM WRTH 
CHRG ENRG 
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GENERAL ELEu.RIC COMPANY 

, .GE 

26 
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ISSE-PEO-ADV-DES-ENGR 

COGENERATION TECHNOLOGY ALTERNATIVES STUDY 
REPORT 5.2 

SUMMARY OF FUEL SAVED BY TYPE & ECONOMICS 


i 





— 


FUEL USE 

IN BTU*1 0**6-- 


— 













#* COGENERATION CASE** **NOCOGEN - 

COGEN** 

POWER 

COGEN 

0£M 

POWER 

FESR 

CAPITAL 

NORM 

S/KW 

ROI 

LEVL 

NORM WRTH 

ECS PROCS 

DISTIL 

RES I DL 

COAL 

DISTIL 

RES l DL 

COAL 

REQD 

POWER 


/HEAT 


COST 

COST 

EQVL 


CHRG 

ENRG 









MU 

MW 


RATIO 


*10**6 



(X) 



DEADV3 

24211 

0. 

14. 

0. 

0. 

-10. 

12. 

2. 

2. 

0.39 

0.17 

0.14 

4.5 

2.47 

333.3 

0 

1 . 1 

1.69 145 

DEHTPM 

2421 1 

0. 

15. 

0. 

0. 

-12. 

12. 

2 . 

2. 

0.41 

0.17 

0.04 

4.5 

2.50 

358.3 

0 

1 . 1 

1.76 134 

0ES0A3 

2421 1 

14. 

0. 

0. 

-14. 

4. 

12. 

2. 

2. 

0.36 

0. 17 

0.11 

3.4 

1 ,89 

249.8 

0 

1.0 

1.55 144 

DES0A3 

24211 

0. 

14. 

0. 

0. 

-10. 

12. 

2. 

2. 

0.36 

0. 17 

0.11 

3.4 

1 .89 

249.8 

0 

0.9 

1.48 142 

GTSOAD 

2421 1 

18. 

0. 

0. 

-13. 

4. 

12. 

2 . 

2. 

0.33 

0.17 

-0. 10 

3.0 

1.66 

236.4 

0 

1.0 

1.53 119 

GTRA08 

2421 1 

14. 

0. 

0. 

-14. 

4. 

12. 

2. 

2. 

0.34 

0.17 

0.10 

3.5 

1.95 

274.0 

0 

1.0 

1.54 142 

9TRA12 

2421 1 

14. 

0. 

0. 

-14. 

4. 

12. 

2. 

2/ 

0.34 

0.17 

0.11 

3.4 

1.90 

268.3 

0 

1.0 

1.52 142 

GTRA16 

2421 1 

15. 

0. 

0. 

-15. 

4. 

12. 

2. 

2. 

0.34 

0.17 

0.08 

3.5 

1 . 93 

276.0 

0 

1.0 

1.55 139 

GTR208 

2421 1 

16. 

0. 

0. 

-16. 

4. 

12. 

2. 

2. 

0.34 

0. 17 

0.00 

3.3 

1 ,85 

260.2 

0 

1.0 

1.55 130 

GTR212 

2421 1 

16. 

0. 

0. 

-16. 

4. 

12. 

2. 

2. 

0.34 

0. 17 

0.03 

3.4 

1.88 

264.8 

0 

1.0 

1.55 133 

0TR216 

24211 

15. 

0. 

0. 

-15. 

4. 

12. 

2 . 

2. 

0.34 

0.17 

0.05 

3.4 

1.89 

267.7 

0 

1.0 

1.55 136 

GTRW08 

2421 1 

15. 

0. 

0. 

-15. 

4. 

12. 

2. 

2. 

0.35 

0.17 

0.09 

3.6 

1.98 

271 . 1 

0 

1.0 

1.57 140 

GTRW12 

2421 1 

14. 

0. 

0. 

-14. 

4. 

12. 

2. 

2. 

0.35 

0. 17 

0. 12 

3.6 

1.98 

273.6 

0 

1.0 

1.55 144 

GTRW16 

24211 

14. 

0. 

0. 

-14. 

4. 

12. 

2 . 

2. 

0.35 

0. 17 

0. 10 

3.7 

2.03 

280.5 

0 

1 .0 

1.57 142 

GTR308 

2421 1 

17. 

0 . 

0. 

-17. 

4. 

12. 

2. 

2. 

0.34 

0.17 

-0.03 

3.4 

1.86 

252.3 

0 

1.0 

1.58 126 


GTR312 

24211 

15. 

0. 

0. 

-15. 

4. 

12. 

2. 

2. 

0.34 

0. 17 

0.06 

3.5 

1.91 

265.4 

0 

1.0 

1.55 

137 

GTR316 

2421 1 

15. 

0. 

0. 

-15. 

4. 

12. 

2. 

2. 

0.34 

0. 17 

o.oe 

3.5 

1.97 

272.3 

0 

1,0 

1.57 

136 

FCPADS 

2421 1 

13. 

0. 

0. 

-13. 

4. 

12. 

2. 

2. 

0.35 

0.17 

0. 16 

3.2 

1 .75 

234.5 

0 

0.9 

1 .48 

149 

FCMCDS 

24211 

12. 

0. 

0. 

-12. 

4, 

12. 

2. 

2. 

0.35 

0.17 

0.22 

3.2 

1.78 

247,4 

0 

0.9 

1.45 

156 
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GENERAL ELEoiRIC COMPANY » .->GE 2? 

COGENERATION TECHNOLOGY ALTERNATIVES STUDY 
REPORT 5.2 

SUMMARY OF FUEL SAVED BY TYPE « ECONOMICS 


FUEL USE IN BTU* 10**6 




** COGENERATION CASE** **NOCOGEN - 

COGEN** 

POWER 

COGEN 

08M 

POWER 

FESR 

CAPITAL 

NORM 

*/KW 

ROI 

LEVL 

NORM WRTH 

ECS PROCS 

DISTIL 

RES I DL 

COAL 

DISTIL 

RES I DL 

COAL 


REQD 

POWER 


/HEAT 


COST 

COST 

EQVL 


CHRG 

ENRG 











MW 

MW 


RATIO 


*10**6 



(X) 




ONOCGN 

24361 

0. 

7. 

25. 

0. 

0. 

0, 

A 

3. 

0. 

0.58 

0. 14 

0. 

6.5 

1.00 

252.8 

0 

2.0 

1.00 

80 

STM141 

24361 

0. 

0. 

0. 

0. 

7. 

25. 


3. 

3. 

0.51 

0. 14 

0.99 

5.3 

0.81 

181.0 

999 

1 . 1 

0.55 

248 

STM141 

24361 

0. 

1 . 

0. 

0. 

7. 

26. 


3. 

3. 

0.42 

0. 14 

0.97 

5.0 

0.77 

169.6 

999 

1.0 

0.49 

235 

STM141 

24361 

0. 

0. 

0. 

0. 

7. 

24. 

F 

3. 

3. 

0.88 

0.14 

0.99 

10.5 

1 .61 

357.8 

4 

2.0 

1 .02 

243 

STM141 

24361 

0. 

0. 

1 . 

c. 

8. 

25. 

F 

3. 

3. 

0.73 

0. 14 

0.97 

9.7 

1.48 

327.2 

10 

1.8 

0.89 

229 

STM141 

24361 

0. 

0. 

0. 

0. 

7. 

24. 

A 

3. 

3. 

0.79 

0. 14 

0.99 

8.7 

1.34 

297.4 

12 

1.7 

0.88 

244 

STM141 

24361 

0. 

0. 

1 . 

0. 

8. 

25. 

A 

3. 

3. 

0.64 

0. 14 

0.97 

7.8 

1 .19 

263.4 

27 

1 .5 

0.74 

230 

STM088 

24361 

0. 

2. 

8. 

0. 

5. 

17. 


3. 

2. 

0.40 

0. 14 

0.68 

4.3 

0.66 

153.3 

999 

1 . 1 

0.55 

202 

STM038 

24361 

0. 

2. 

8. 

0. 

5. 

17. 

F 

3. 

2. 

0.70 

0. 14 

0.68 

8.8 

1.35 

313.3 

6 

1.9 

0.95 

194 

STMO80 

24361 

0. 

2. 

8. 

0. 

5. 

17. 

A 

3. 

2. 

0.61 

0. 14 

0.68 

7.3 

1.12 

258.3 

30 

1.6 

0.62 

195 

PFBSTM 

24361 

0. 

0. 

1 . 

0. 

7. 

24. 


3. 

3. 

1 . 03 

0. 14 

0.97 

12.9 

1.98 

437. 1 

0 

2.4 

1.23 

242 

PFBSTM 

24361 

0. 

0. 

13. 

0. 

15. 

35. 


3. 

6. 

0.88 

0. 14 

0.79 

12.4 

1 .90 

374.3 

5 

2.0 

1.00 

198 

T I STMT 

24361 

0. 

45. 

0. 

0. 

-37. 

25. 


3. 

3. 

0.79 

0.14 

-0.40 

14.8 

2.27 

503.2 

0 

3.4 

1.70 

80 

T I STMT 

24361 

0. 

0. 

1 . 

0. 

7. 

24. 


3. 

3. 

1.24 

0. 14 

0.96 

21.9 

3.35 

742.4 

0 

3.6 

1.83 

249 

TISTMT 

24361 

0. 

0. 

22. 

0. 

20. 

45. 


3. 

8. 

1.37 

0. 14 

0.75 

34.0 

5.20 

949.4 

0 

4.6 

2.33 

204 

TIHRSG 

24361 

0. 

0. 

7. 

0. 

7. 

18. 


3. 

3. 

1 .27 

0. 14 

0.78 

26.5 

4.05 

844.5 

0 

4.2 

2.13 

230 

TIHRSG 

24361 

0. 

0. 

19. 

0. 

12. 

21 . 


3. 

5. 

1.21 

0. 14 

0.64 

32. 1 

4.91 

922.3 

0 

4.7 

2.35 

202 

STIRL 

24361 

42. 

0. 

0. 

-42. 

7. 

25. 


3. 

3. 

0.52 

0. 14 

-0.32 

5.6 

0.86 

160.8 

-20 

2.2 

1.13 

97 

STIRL 

24361 

O. 

42. 

0 . 

0. 

-35. 

25. 


3. 

3. 

0.52 

O. 14 

-0.32 

5.6 

0.86 

180.9 

-9 

2.0 

1.03 

94 

STIRL 

24361 

0. 

0. 

6. 

0. 

7. 

18. 


3. 

3. 

0.93 

0. 14 

0.80 

11.7 

1.79 

376.0 

0 

2.2 

1 .13 

220 

STIRL 

24361 

0. 

0. 

54. 

0. 

27. 

36. 


3. 

11 . 

0.89 

0. 14 

0.54 

15.4 

2.35 

340.5 

4 

2. 1 

1.06 

150 

HEGT60 

24361 

0. 

0. 

16. 

0. 

7. 

9. 

A 

3. 

3. 

1.00 

0. 14 

0.50 

17.8 

2.72 

522.5 

0 

3.1 

1.58 

186 

HEGT60 

24361 

0. 

0. 

200. 

O. 

56. 

-13. 

A 

3. 

23. 

1.68 

O. 14 

0. 18 

45.4 

6.94 

516.6 

0 

6.4 

3.22 

130 

HEGTOO 

24361 

0. 

O. 

14. 

0. 

7. 

11 . 

A 

3. 

3. 

0.97 

0. 14 

0.58 

16.8 

2.57 

505.5 

0 

3.0 

1.50 

194 

HEGTOO 

24361 

0. 

0. 

56. 

0. 

20. 

10. 

A 

3. 

8. 

0.94 

0. 14 

0.34 

22.6 

3.46 

493.7 

0 

3.4 

1.72 

144 

FCMCCL 

24361 

0. 

0. 

159. 

0. 

35. 

-43. 


3. 

14. 

1.26 

0. 14 

-0.05 

26.3 

4.03 

565.6 

0 

4.6 

2.34 

94 

FCSTCL 

24361 

0. 

0. 

181 . 

0. 

47. 

-22. 


3. 

19. 

1.51 

0. 14 

0.12 

30.3 

4.63 

571.9 

0 

4.9 

2.47 

11C 

IGGTST 

24361 

0. 

O. 

168. 

0 . 

32. 

-61 . 


3. 

13. 

1 . 14 

0. 14 

-0.21 

25.0 

3.83 

508.2 

0 

4.7 

2.35 

77 

GTSOAR 

24361 

0. 

35. 

0. 

0. 

-28. 

25. 


3. 

3. 

0.49 

0. 14' 

-0.10 

6.0 

0.92 

192.5 

999 

1.9 

0.96 

118 

GTACU3 

24361 

0. 

38. 

0. 

0. 

-31 . 

25. 


3. 

3. 

0.48 

0. 14 

-0.19 

5.5 

0.85 

183.6 

999 

1.9 

0.96 

110 

0TAC12 

24361 

O. 

34. 

0. 

0. 

-26. 

25. 


3, 

3. 

0.48 

0. 14 

-0.05 

5.5 

0.85 

182.4 

999 

1.8 

0.91 

126 

GTAC1 6 

24361 

0. 

32. 

O. 

0. 

-24. 

25. 


3. 

3. 

0.48 

0. 14 

0.01 

5.6 

0.86 

185.1 

999 

1 .6 

0.89 

132 

GTWC16 

24361 


memrzm 

mmm 


-25. 

25. 


3. 

3. 

0.49 

0. 14 

-0.02 

5.9 

0.90 

191 .3 

999 

1.8 

0.92 

129 

CC1626 

24361 


Ml 

pi 

- KH 

-21 . 

25. 


3. 

3. 

0.56 

0. 14 

0.12 

5.9 

0,90 

189.4 

999 

1.8 

0,91 

145 

CC1622 

24361 



ma 

■ ma 

-21 . 

25. 


3. 

3. 

0.55 

0. 14 

0.10 

5.7 

0.87 

184.1 

999 

1.8 

0.90 

144 

CC1222 

24361 

■Kfl 

SlaEal 

■HI 

Kl 

-21 . 

25. 


3. 

3. 

0.55 

0. 14 

0.10 

5.5 

0.85 

180.0 

999 

1.8 

0.90 

145 

CC0822 

24361 

0. 

31 . 

0. 

0. 

-24. 

25. 


3. 

3. 

0.35 

0. 14 

0.03 

5.7 

0.87 

187.3 

999 

1.8 

0.93 

136 

STIG15 

24361 

0. 

27. 

0. 

0. 

-20. 

25. 


3. 

3. 

0.51 

0. 14 

0. 16 

5.9 

0.90 

175.4 

999 

1.7 

0.87 

149 

STIG10 

24361 

0 . 

29. 

0 . 

0 . 

-21 . 

25. 


3. 

3. 

0.50 

0. 14 

0 . 1 1 

5.7 

0.87 

173.2 

999 

1.7 

0.87 

144 

STIG1S 

24361 

0 . 

31 . 

0 . 

0 . 

-23. 

25. 


3. 

3. 

0.50 

0. 14 

0.05 

5.6 

0.86 

172.8 

999 

1.8 

0.89 

137 

DEADV3 

24361 

0 . 

28. 

0 . 

0 . 

-20. 

25. 


3. 

3. 

0.55 

0. 14 

0. 14 

7.5 

1.15 

234.3 

7 

2.0 

0.99 

143 

DEHTPM 

24361 

0 . 

33, 

0 . 

0 . 

-26. 

25. 


3. 

3. 

0.59 

0. 14 

-0.03 

7.8 

1.19 

253.3 

0 

2, 1 

1.07 

124 

DESOA3 

24361 

28. 

0 . 

0 . 

-28. 

7. 

25. 


3. 

3. 

0.53 

0. 14 

0.11 

6.5 

0.99 

198.4 

-2 

2.0 

1.00 

144 
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I &SE-PEO-ADV-DES-ENGR 
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GENERAL ELEo.RIC COMPANY 
COGENERATION TECHNOLOGY ALTERNATIVES STUDY 
REPORT 5.2 

SUMMARY OF FUEL SAVED BY TYPE * ECONOMICS 




— 


FUEL USE 

IN BTU* 1 0**6- 


-- 










" 1 




** COGENERATION CASE** **NOCOGEN - 

COGEN** 

POWER 

COGEN 

OSM 

POWER 

FESR 

CAPITAL 

NORM 

*/KW 

ROI 

LEVL 

NORM WRTH 

ECS PROCS 

DISTIL 

RES! DL 

COAL 

DISTIL 

RES I DL 

COAL 

REQD 

POWER 


/HEAT 


COST 

COST 

EGVL 


CHRG 

ENRG 










MW 

MW 


RATIO 


*10**6 



CX) 




DES0A3 

24361 

0. 

28. 

0. 

0. 

-21 . 

25. 

3. 

3. 

0.53 

0. 14 

0. 1 1 

6.5 

0.99 

198.4 

999 

1.8 

0.93 

143 

GTSOAD 

24361 

35. 

0. 

0. 

-35. 

7. 

25. 

3. 

3. 

0.48 

0. 14 

•0. 10 

5.4 

0.83 

176.5 

-5 

2.0 

1.00 

123 

GTRA08 

24361 

29. 

0. 

0. 

-29. 

7. 

25. 

3. 

3. 

0.49 

0. 14 

0. 10 

6. 1 

0.94 

197. 1 

999 

1.9 

0.96 

144 

GTRA12 

24361 

29. 

O. 

0. 

-29. 

7. 

25. 

3. 

3. 

0.49 

0. 14 

0. 1 1 

6. 1 

0.93 

195.7 

999 

1.9 

0.96 

144 

GTRA16 

24361 

29. 

0. 

0. 

-29. 

7. 

25. 

3. 

3. 

0.49 

0. 14 

0.08 

6.2 

0.95 

201.2 

999 

1.9 

0.98 

141 

GTR208 

24361 

32. 

0. 

0. 

-32. 

7. 

25. 

3. 

3. 

0.49 

0. 14 

-0.00 

5.9 

0.90 

190.4 

-3 

2.3 

0.99 

133 

GTR212 

24361 

31 . 

0. 

0. 

-31 . 

7. 

25. 

3. 

3. 

0.49 

0. 14 

0. 03 

6.0 

0.92 

193.6 

-1 

2.0 

0.99 

136 

GTR21 6 

2436 1 

30. 

0. 

0. 

-30. 

7. 

25. 

3. 

3. 

0.49 

0. 14 

0.05 

6.0 

0.92 

196.0 

999 

1 .9 

0.98 

138 

GTRW08 

24361 

29. 

0. 

0. 

-29. 

7. 

25. 

3. 

3. 

0.50 

0. 14 

0. 09 

6.2 

0.95 

195.9 

999 

1 .9 

0.98 

142 

GTRW12 

24361 

28. 

0. 

0. 

-28. 

7. 

25. 

3. 

3. 

0.49 

0. 14- 

0. 12 

6.2 

0.95 

197.7 

999 

1 .9 

0.96 

146 

GTRW16 

24361 

29. 

0. 

0. 

-29. 

7. 

25. 

3. 

3. 

0.50 

0. 14 

0. 10 

6.4 

0.97 

202.4 

999 

1.9 

0.98 

143 

GTR308 

24361 

33. 

0. 

0. 

-33. 

7. 

25. 

3. 

3. 

0.49 

0. 14 

-0.03 

5.9 

0.91 

185.3 

-7 

2.0 

1.01 

129 

GTR312 

24361 

30. 

0. 

0. 

-30. 

7. 

25. 

3. 

3. 

0.49 

0. 14 

0.06 

6.0 

0.92 

193. 1 

999 

1.9 

0.97 

140 

GTR316 

24361 

30. 

0. 

0. 

-30. 

7. 

25. 

3. 

3. 

0.50 

0. 14 

0.0b 

6.2 

0.95 

197.7 

0 

2.0 

0.99 

138 

FCPADS 

24361 

27. 

0. 

0. 

-27. 

7. 

25. 

3. 

3. 

0.62 

0. 14 

0.16 

5.9 

0.90 

183.3 

-3 

2.0 

0.99 

152 

FCMCDS 

24361 

25. 

0. 

0. 

-25. 

7. 

25. 

3. 

3. 

0.61 

0. 14 

0.22 

6.0 

0.92 

193.0 

999 

1.9 

<7.96 

159 
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DATE 06/07/7^ 

I SSE-PEO-ADV-DES-ENGR 


GENERAL ELEo.RIC C0I1PANY 
COGENERATION TECHNOLOGY ALTERNATIVES STUDY 
REPORT 5.2 

SUMMARY OF FUEL SAVED BY TYPE * ECONOMICS 


FUEL USE IN BTU* 1 0**6- 

**COGENERATI ON CASE*- **NaC0GEN - 
PROCS DISTIL RES I DL COAL DISTIL RES I DL 


COGEN** 

COAL 


CC0822 

24921 

0 . 

51 . 

0 . 

0 . 

-39. 

43. 

CC0822 

24921 

0 . 

16. 

37. 

0 . 

-4. 

6. 

STIG15 

24921 

0 . 

46. 

0 . 

0 . 

-34. 

43. 

! STIG15 

24921 

0 . 

154. 

0 . 

0 . 

-112. 

143. 


0 . 

48. 

0 . 

- 0 . 

-35. 

43. 

STIG10 

24921 

0 . 

23. 

28. 

0 . 

-1 1 . 

15. 

STIG1S 

24921 

0 . 

51 . 

0 . 

0 . 

-39. 

43. 

STIG1S 

£4921 

0 . 

19. 

33. 

0 . 

-7. 

10. 

DEADV3 

24921 

0 . 

46. 

0 . 

0 . 

-34. 

43. 

DEADV3 

24921 

0 . 

20. 

32. 

0 . 

-8. 

12. 

DEHTPM 

24921 

0 . 

55. 

0 . 

0 . 

-43. 

43. 

DEHTPM 

24921 

0 . 

16. 

38. 

0 . 

-4. 

6. 


POWER COGEN 

REQD POWER 

MW MW 
5 . 5 . 

5. 0. 

5. 5. 

5 . 17 . 

5 . 5 . 

5 . 2 . 

5. 5. 

5. I . 

5. 5, 

5 . 1 . 

5 . 5. 

5 . 0 . 


POWER 

/HEAT 

RATIO 


CAPITAL 

COST 

* 10**6 


LEVL NORM WRTH 
CHRG ENRG 


DES0A3 

24921 

47. 

0 . 

O. 

-47. 

12. 

43. 

5. 

5. 

DES0A3 

24921 

13. 

9. 

30. 

-13. 

3. 

14. 

5. 

1 . 

DESOA3 

24921 

0 . 

47. 

0 . 

0 . 

-35. 

43. 

5. 

5. 

DES0A3 

24921 

O, 

22. 

30. 

0 . 

-10. 

14. 

5. 

9 

GTSOAD 

24921 

58. 

0 . 

0 . 

-58. 

12. 

43. 

5. 

5. 

GTSOAD 

24921 

4. 

1 1 . 

38. 

-4. 

1 . 

5. 

5. 

0 . 

GTRA08 

24921 

48. 

0 . 

0 . 

-48. 

12. 

43. 

5. 

5. 

GTRA03 

24921 

6. 

11 . 

36. 

-6. 

2. 

8. 

5. 

1 . 


0. 50 

0.46 

0.08 

5. 1 

1.16 

249.3 

O 

2.5 

1 .02 

136 

0.36 

0.46 

0.05 

2.9 

0.65 

212.2 

999 

2.2 

0.89 

113 

0.51 

0.46 

0.17 

5.6 

1.29 

219.6 

i 

2.5 

0.99 

144 

0.81 

0.46 

0.17 

10.4 

2.39 

182.2 

0 

4.1 

1.66 

121 

0.48 

0.46 

0. 15 

5.3 

1.22 

216.3 

10 

2.4 

0.97 

143 

0.37 

0.46 

0.08 

3.7 

0.84 

221.7 

999 

2.2 

0.90 

123 

0.47 

0.46 

0.09 

5. 1 

1 . 18 

214.6 

4 

2.5 

1.00 

137 

0.34 

0.46 

0.05 

3.2 

0.74 

216.2 

999 

2.2 

0.89 

117 

0.53 

0.46 

0.17 

7.2 

1.66 

31 1.6 

0 

2.6 

1.06 

141 

0.39 

0.46 

0.07 

4.5 

1 .03 

295.0 

999 

2.4 

0.95 

1 15 

0.54 

0.46 

0.01 

7.3 

1.67 

350.9 

0 

2.9 

1.17 

124 

0.34 

0.46 

0.04 

2.9 

0.67 

218.2 

999 

2.C 

0.88 

111 

0.51 

0,46 

0.15 

6.5 

1.50 

270.7 

0 

2.9 

1 .16 

143 

0.38 

0.46 

0.07 

3.6 

0.84 

230.0 

999 

2.3 

0.94 

122 

0.51 

0.46 

0. 15 

6.5 

1.50 

270.7 

O 

2.6 

1.04 

140 

0.38 

0.46 


3.6 

0.84 

230.0 

999 

2.3 

0.91 

121 
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DATE 06/0 7/7s» GENERAL ELECiRIC COMPANY F«GE 3! 

I&SE-PE0-ADV-DES-ENGR COGENERATION TECHNOLOGY ALTERNATIVES STUDY 

REPORT 5 . 2 

SUMMARY OF FUEL SAVED BY TYPE 4 ECONOMICS 


FUEL USE IN BTU* 10**6 




** COGENERAT I ON CASE** **NGC0GEN - 

COGEN** POWER 

COGEN 

OSM 

POWER 

FESR 

CAPITAL 

NORM 

*/KW 

ROI 

LEVL 

NORM WRTH 

ECS 

PROCS 

DISTIL RES1DL COAL DISTIL RES I DL 

C0AL REQD 

MW 

POWER 

MW 


/HEAT 

RATIO 


COST 

*11**6 

COST 

EOVL 

(X) 

CHRG 

ENRG 


FCMCDS 

24921 

41. 0 . 0. -41. 12. 

43. 5. 

5. 

0.78 

0.46 

0.26 

5.6 

1.29 

260.9 

0 

2.9 

1 . 15 

160 

FCMCDS 

24921 

9.' 10. 33. -9. 3. 

11. 5. 

1 . 

0.36 

0.46 

0.09 

3.3 

0.75 

223.0 

999 

2.2 

0.90 

123 
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I&SE-PEO-ADV-DES-ENGR COGENERATION TECHNOLOGY ALTERNATIVES STUDY 

REPORT 5 . 2 

SUMMARY OF FUEL SAVED BY TYPE £ ECONOMICS 


FUEL USE IN BTU* 10**6 




** COGENERATION CASE** **NOCOGEN - 

COGEN** 

POWER 

COGEN 

OEM 

POWER 

FESR 

CAPITAL 

NORM 

*/KW 

ROI 

LEVL 

NORM WRTH 1 

ECS PROCS DISTIL 

RESIDL 

COAL 

DISTIL 

RESIDL 

COAL 


REQD 

POWER 


/HEAT 


COST 

COST 

EQVL 


CHRG 

ENRG 











MW 

MW 


RATIO 


a 1 0**6 



(X) 




ON0CGN 

26212 

0 . 

123. 

975. 

0 . 

0. 

0. 

F 

50. 

0 . 

2.51 

0.22 

0 . 

47.9 

1 .00 

178.0 

0 

33.9 

1.00 

80 

STMT 41 

26212 

0 . 

761 . 

23. 

0. 

-638. 

952. 


50. 

47. 

1.41 

0.22 

0.29 

32.3 

0.67 

99.5 

999 

28.9 

0.65 

162 

STM 14 I 

26212 

0 . 

7. 

777. 

0 . 

116. 

198. 

F 

50. 

47. 

3.20 

0.22 

0. 29 

61 .3 

1 .28 

188.9 

42 

24. 1 

0.71 

142 

STM 141 

26212 

0 . 

7. 

777. 

0 . 

116. 

198. 

A 

50. 

47. 

2.93 

0.22 

0 23 

42.6 

0.89 

131 .4 

999 

21 .8 

0.64 

149 

STM033 

2621 2 

O. 

741 . 

129. 

0 . 

-618. 

846. 


50. 

34. 

1 .24 

0.22 

0.21 

25.6 

0.54 

82.9 

999 

30.6 

0.90 

158 

STM0G3 

26212 

0 . 

39. 

831 . 

0 . 

84. 

144. 

F 

50. 

34. 

2.99 

0.22 

0.21 

57.3 

1 .20 

185.5 

43 

26.7 

0.79 

134 

STM088 

26212 

0 . 

39. 

831 . 

0 . 

84. 

144. 

A 

50. 

34. 

2. 83 

0.22 

0.21 

41 .0 

0.66 

132.7 

999 

24.8 

0.73 

141 

PFBSTM 

26212 

q. 

0 . 

772. 

0 . 

123. 

203. 


50. 

50. 

4.64 

0.22 

0.30 

63.2 

1 .32 

191.5 

34 

25.4 

0.75 

154 

PFBSTM 

26212 

o. 

0 . 

883. 

0 . 

188. 

31 1 . 


50. 

77. 

5.13 

0.22 

0.36 

60.9 

1.27 

168.3 

49 

22.2 

0.66 

148 

T I STMT 

26212 

0 . 

771 . 

0 . 

0 , 

-648. 

975. 


50. 

50. 

3.57 

0.22 

0.30 

105.8 

2.21 

321.3 

0 

38.6 

1 . 14 

153 

T I STMT 

26212 

0 . 

824. 

O. 

O. 

-670. 

1082. 


50. 

63. 

3.90 

0.22 

0.33 

118.8 

2.48 

344.3 

0 

39.4 

1 . 16 

145 

T I STMT 

26212 

0 . 

0 . 

771 . 

0 . 

123. 

204. 


50. 

50. 

5.58 

0.22 

0.30 

140.2 

2.93 

425.9 

4 

34.4 

1.02 

146 

T I STMT 

26212 

0 . 

0 . 

987. 

0 . 

251 . 

418. 


50. 

102. 

6. 85 

0.22 

0.40 

202. 1 

4.22 

514.9 

A 

36. 1 

1.06 

138 

TIHRSG 

26212 

0 . 

791 . 

159. 

0 . 

-668. 

816. 


50. 

31 . 

3.40 

0.22 

0. 14 

105.5 

2.20 

328.3 

0 

43.5 

1 .28 

124 

TIHRSS 

26212 

0 . 

0 . 

856. 

0 . 

122. 

119. 


50. 

50. 

6.06 

0.22 

0.22 

179.8 

3.75 

507.9 

O 

40.7 

1.20 

126 

STIRL 

26212 

862. 

0 . 

0 . 

-862. 

123. 

975. 


50. 

SO. 

2.22 

0.22 

0.22 

53.6 

1 . * 2 

150.7 

0 

-10.2 

1.19 

159 

STIRL 

23212 

1006. 

0 . 

0 . 

-1006. 

182. 

1175. 


50. 

74. 

2.48 

0.22 

0.26 

63.2 

1.32 

158.7 

0 

42. 1 

1 .24 

149 „ 

STIRL 

26212 

0 . 

862 , 

0 . 

0 . 

-739. 

975. 


50. 

50. 

2.22 

0.22 

0.22 

53.7 

1 .12 

150.8 

0 

34.2 

1.01 

154 | 

STIRL 

26212 

0 . 

1006. 

0 . 

0. 

-824. 

1175. 


50. 

74. 

2.48 

0.22 

0.26 

63.3 

1.32 

158.9 

0 

35.2 

1 .04 

144 | 

STIRL 

26212 

O. 

0 . 

862. 

0 . 

123. 

113. 


50. 

50. 

4.41 

0.22 

0.22 

91.5 

1.93 

256.9 

12 

29.4 

0.87 

139 11 

STIRL 

26212 

0 . 

0 . 

1262. 

0 . 

296. 

274. 


50. 

121 . 

5.79 

0.22 

0.31 

150.0 

3. >3 

313. 1 

7 

30.7 

0.90 

123 li 

HEGT85 

26212 

0 . 

0 . 

1022. 

O. 

123. 

-47. 

A 

50. 

50. 

5.20 

0.22 

0.07 

120.7 

2.52 

299.4 

2 

36.4 

1.07 

121 1 

HEGT85 

26212 

0 . 

0 . 

6244. 

0 . 

1522. 

-584. 

A 

50. 

621 . 

23. 37 

0,22 

0. 13 

652.2 

13.62 

337.3 

O 

94.5 

2.79 

106 ^ 

HEGT60 

26212 

0 . 

0 . 

998. 

0 . 

123. 

-23. 

A 

50. 

50. 

5.08 

0.22 

0.09 

115.1 

2.40 

290.8 

3 

35.2 

1 .04 

123 

HEGT60 

26212 

0 . 

0 . 

2331 . 

0 . 

500. 

-94. 

A 

50. 

204. 

8.72 

0.22 

0. 15 

213.3 

4.45 

271.2 

0 

43.3 

1.28 

95 

HEGTOO 

26212 

0 . 

0 . 

977. 

0 . 

123. 

-2. 

A 

50. 

50. 

4.76 

0.22 

0.11 

109.7 

2. 10 

258.3 

6 

33.0 

0.97 

127 

HEGTOO 

26212 

0 . 

0 . 

1 244 . 

0 . 

202. 

-3. 

A 

50. 

82. 

5. 1 1 

0.22 

0. 14 

117.0 

2.44 

250. 1 

5 

33.6 

0.99 

1 14 

FCMCCL 

26212 

0 . 

0 , 

1166. 

0 . 

123. 

-191 . 


50. 

50. 

5.36 

0.22 

-0.06 

96.8 

2.02 

283.2 

0 

36.8 

1.09 

109 

FCMCCL 

26212 

0 . 

0 . 

1648. 

0 . 

360. 

122. 


50. 

147. 

8.45 

0.22 

0. 23 

142.4 

2.98 

295.0 

4 

34.7 

1.02 

112 

FCSTCL 

26212 

0 . 

0 . 

1155. 

0 . 

123. 

-ISO. 


50. 

50. 

5.37 

0.22 

-0.05 

101.8 

2.13 

300.7 

0 

37. 1 

1 .10 

109 

FCSTCL 

26212 

0 . 

0 . 

1978. 

0 . 

547. 

418. 


50. 

223. 

10.26 

0.22 

0.33 

172.5 

3.60 

297.6 

7 

30.9 

0.91 

108 

1 GGTST 

26212 

0 . 

0 . 

1216. 

0 . 

123. 

-241 . 


50. 

50. 

4.02 

0.22 

- 0 . 1 1 

89.1 

1 .86 

249.9 

1 

35.5 

1 .05 

104 

I GGTST 

26212 

0 . 

G. 

1843, 

0 . 

350. 

-6. 


50. 

155. 

4.50 

0.22 

0. 17 

137.3 

2.86 

255. 1 

6 

32. 1 

0.95 

102 

GTSOAR 

26212 

0 . 

860. 

0 . 

0 . 

-737. 

975. 


50. 

. 50. 

1.79 

0.22 

0.22 

39.9 

0.83 

112.3 

999 

32.3 

0.95 

161 

GTSOAR 

26212 

0 . 

1132. 

0 . 

0 . 

-896, 

1355. 


50, 

96. 

2.04 

0.22 

0.29 

48.3 

1.01 

110.9 

999 

32.8 

0.97 

149 

GTACOO 

26212 

0 . 

814. 

0 . 

0 . 

-691 . 

975. 


50. 

50. 

1.71 

0.22 

0.26 

37. 1 

0.77 

108.5 

999 

30.5 

0.90 

167 

GTAC08 

26212 

0 . 

933. 

0 . 

0 . 

-752. 

1171 . 


50. 

74. 

1.80 

0.22 

0.31 

40. 1 

0.84 

106.5 

999 

29.9 

,0.88 

158 

GTAC12 

26212 

0 . 

819. 

0 . 

0 . 

-696. 

975. 


50. 

50. 

1 .75 

0.22 

0.25 

38.5 

0.80 

112.2 

999 

30.8 

0.91 

165 

GTAC12 

26212 

o. 

1034. 

0 . 

0 . 

-807. 

1324. 


59. 

92. 

1.96 

0.22 

0.33 

45.9 

0.96 

113.0 

999 

30.2 

0.89 

155 

GTAC16 

26212 

0 . 

824. 

0 . 

0 . 

-702, 

975. 


50. 

50. 

1.78 

0.22 

0.25 

39.9 

0.83 

115.7 

999 

31.2 

0.92 

164 

STAC 16 

26212 

0 . 

1110. 

0 . 

0 . 

-852. 

1427. 


50. 

105. 

2.10 

0.22 

0.34 

50.9 

1.06 

1 18. a 

87 

30.7 

0.91 

152 

GTL'Cl 6 

26212 

0 . 

848. 

0 . 

0 . 

-726. 

975. 


50. 

50. 

1.77 

0.22 

0.23 

39. 1 

0.82 

111.0 

999 

31.8 

0.94 

162 

GTWC16 

26212 

0 . 

1186. 

0 . 

0 . 

-918. 

1464. 


50. 

110 . 

2.05 

0.22 

0.32 

48.6 

1 .02 

107.8 

999 

31 .9 

0.94 

150 f 


K 
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DATE 06/07/7» 
ISSE-PEO-ADV-DES-ENGR 

. 

'N. 

GENERAL ELELiRIC COMPANY 
COGENERATION TECHNOLOGY ALTERNATIVES STUDY 
REPORT 5.2 

SUMMARY OF FUEL SAVED BY TYPE 8 ECONOMICS 

r mGE 

33 



FUEL USE IN BTU* 10**6 

**COG£NERATI ON CASE** **NOCOGEN - COGEN** POWER COGEN 


PROCS DISTIL RES I DL COAL DISTIL RES I DL COAL 


REOD POWER 



POWER 

/HEAT 

RATIO 

0.22 


CC1222 26212 
CC1222 26212 
CC0822 26212 
CC0822 26212 


G 

G 

G 

G 


837. 
.1407. 
818. 
1 ie9. 


-1 132. 

-717. 

-1037. 

1963. 

975. 
ie41 . 

50. 

50. 

50. 

173. 

50. 

155. 

2.58 
1 .98 
2.55 

0.22 

0.22 

0.22 

0.35 

0.24 

0.36 

-714. 

975. 

50. 

50. 

1 .36 

0.22 

0.24 

-1027. 

1834. 

50. 

155. 

2.51 

0.22 

0.36 

-696. 

975. 

50. 

50. 

1 .86 

0.22 

0.25 

-887. 

1575. 

50. 

1 23. 

2.26 

0.22 

0.37 

-883. 

975. 

50. 

50. 

2.32 

0.22 

0.08 


CAPITAL NORM 
COST COST 

*1 0**6 

42.9 0.90 

61.3 1.2S 

43.4 0.91 

62.5 1.31 


42.3 0.03 

59.5 1.24 

38.4 0.60 
5 


4 

1012.1 21.14 

42.2 0.88 


S/KW ROI 
EQVL 

(X) 

121.5 999 

109.6 10 

124.1 999 
120.4 12 


LEVL NORM WRTH 
CBRG ENRG 

32.6 5796 160 

32.9 0.97 139 

32.3 0.95 161 

32.2 0.95 142 


1.11 146 
14.97 413 
1.07 150 
1.91 115 



113.5 -28 
113.9 O 


. 123. 

075. 

50, 

50. 

1 .81 

0. 22 

0.23 

40.7 

o.es 

115.8 

-30 

37,8 

1.12 

166 

?. 294. 

1551 . 

50, 

120. 

2.21 

0. 22 

0.33 

54.8 

1 .14 

117.2 

0 

40.9 

1.21 

153 

>. 123. 

975. 

50. 

50. 

1 . 83 

0.22 

0.23 

41 .8 

0.87 

119.5 

-34 

37.8 

1.11 

166 

'. 302. 

1576. 

50. 

123. 

2.30 

0.22 

0.34 

58. 1 

1.21 

123.9 

O 

40.9 

1.21 

152 


C GTRW08 
GTRW08 
GTRW12 
GTRW12 
GTRW16 
GTRU16 
GTR308 
GTR308 


26212 

26212 

26212 

26212 

26212 

26212 

26212 

26212 


121.2 -SS 

116.8 O 
122,6 -61 
IIS. 6 0 

125.0 -69 
111.5- 0 

116.5 -58 

101.3 0 
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REPORT 5.2 

SUMMARY OF FUEL SAVED BY TYPE « ECONOMICS 


• 

— 





FUEL USE 

IN BTU* 10**6- 


-- 













** COGENERATION CASE 

= ■« x* NO COGEN - 

COGEN** 

POWER 

COGEN 

OEM 

POWER 

FESR 

CAPITAL 

norm 

S/KW 

ROI 

LEVL 

NORM WRTH 

1 ECS PROCS DISTIL 

RESIDL 

COAL 

DISTIL 

RES I DL 

COAL 

REQD 

POWER 


/HEAT 


COST 

COST 

EOVL 


CHRG 

ENRG 









MW 

MW 


RATIO 


x 1 0**6 



tX> 



GTR312 

26212 

869. 

0 . 

0 . 

-869. 

123. 

975. 

50. 

50. 

1 .06 

0.22 

0.21 

42.9 

0,90 

119.9 

-47 

38.9 

1.15 163 

GTR312 

26212 

1443. 

0 . 

0 . 

-1448. 

356. 

1756. 

50. 

145. 

2.27 

0.22 

0.31 

56.0 

1 .17 

106.1 

0 

44,0 

1.30 149 

GTR316 

26212 

870. 

0 . 

0 . 

-870. 

123. 

975. 

50. 

50. 

1 . 89 

0.22 

0.21 

43,8 

0.91 

122.1 

-54 

39. 1 

1.15 162 

GTR316 

26212 

1438. 

0 . 

0 . 

-1433. 

350. 

1738. 

50. 

143. 

2.31 

0.22 

0.31 

57.3 

1 .20 

109. 1 

0 

44.2 

1.30 146 

FCPAD3 

26212 

924 . 

0 . 

0 . 

-924. 

123. 

975. 

50. 

50. 

6.71 

0,22 

0.16 

57.1 

1.19 

152.6 

0 

47.3 

1.40 156 

FCPADS 

26212 

2324. 

0 . 

0 . 

-2824 

771 . 

3146. 

50. 

314. 

34.74 

0.22 

0.28 

189.6 

3.96 

203.7 

0 

109.2 

3.22 151 

FCMCDS 

26212 

865. 

0 . 

0 . 

-865. 

123. 

975. 

50. 

50. 

6.39 

0.22 

0.21 

59.1 

1 .24 

165.6 

0 

45.0 

1.33 160 

FCMCDS 

26212 

2060. 

0 . 

0 . 

-2060. 

610. 

2607. 

50. 

249. 

26. 14 

0.22 

0.36 

164.2 

3.43 

232.2 

O 

82. 1 

2.42 148 
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I&SE-PEO-ADV-DES-ENGR COGENERATION TECHNOLOGY ALTERNATIVES STUDY 

REPuRT 5.2 

SUMMARY OF FUEL SAVED BY TYPE E ECONOMICS 


-FUEL USE IN BTU*10*-6- 




**COGENERATI ON CASE 

** --NuCOGEN - 

COCEW 

S -t 

POWER 

COGEM 

OSM 

POWER 

FESR 

CAPITAL 

NORM 

S/KW 

ROI 

LEVI. 

NORM WRTH 

ECS PROCS DI 

STIL 

RES I DL 

C8AL 

DISTIL 

RES1DL 

COAL 


REQD 

POWER 


/HEAT 


COST 

COST 

EOVL 


CHRG 

EN1'{G 











MW 

MW 


RATIO 


x "\ 0**6 



(X) 




ONOCGN 

26214 

0. 

71 . 

697. 

0. 

0 . 

0. 

F 

29. 

0 . 

2. 15 

0.16 

0 . 

40.7 

1 . 00 

193.6 

0 

24. 1 

1.00 

80 

STM 1 4 I 

26214 

0 . 

575. 

0. 

0. 

-504. 

697. 


29. 

29. 

1 .40 

0.16 

0.25 

24.4 

0.60 

100.0 

999 

21 .6 

0.90 

172 

STM 1 4 1 

26214 

0» 

615. 

0. 

0. 

-520. 

779. 


29. 

39. 

1.17 

0. 16 

0.30 

24.2 

0.59 

94.4 

909 

20.7 

0.86 

166 

STM 1 4 1 

26214 

0. 

0. 

575. 

0. 

71 . 

122. 

F 

29. 

29. 

3.00 

0. 16 

0.25 

48.8 

1.20 

199.5 

40 

18.5 

0.77 

151 

STM141 

26214 

0. 

0. 

615. 

0. 

96. 

164. 

F 

29. 

39. 

2.75 

0. 16 

0.30 

52.2 

1 .28 

203.9 

35 

17.4 

0.72 

142 

STM 141 

26214 

0. 

0. 

575. 

0. 

71 . 

122. 

A 

29. 

29. 

2.94 

0. 16 

0.25 

43.6 

1 .07 

178.3 

104 

17.9 

0.74 

153 

STM141 

2G214 

0. 

0. 

615. 

0. 

96. 

164. 

A 

29. 

39. 

2.50 

0. 16 

0.30 

37.0 

0.91 

144.6 

999 

15.5 

0.64 

149 

STM08G 

26214 

0. 

575. 

2. 

0 . 

-504. 

695. 


29. 

29. 

1.10 

0.16 

0.25 

21 .9 

0.54 

89.7 

999 

21 . 1 

0.88 

164 

STH0D8 

.26214 

0. 

1 . 

576. 

0. 

71 . 

121 . 

F 

29. 

29. 

2.58 

0. 16 

0.25 

48.8 

1 .20 

200. 1 

42 

10.1 

0.75 

140 

STM03C 

26214 

0. 

1 . 

576. 

0. 

71 . 

121 . 

A 

29. 

29. 

2.42 

0. 16 

0.25 

35.6 

0.87 

145.9 

999 

16.5 

0.69 

146 | 

PFBSTM 

26214 

0. 

0. 

579. 

0. 

71 . 

118. 


29. 

29. 

3.70 

0. 16 

0. 25 

51 . 1 

1 .26 

208.2 

28 

19.5 

0.01 

151 | 

PFBSTM 

26214 

0. 

0. 

716. 

0. 

153. 

253. 


29. 

62. 

4.26 

0.16 

0.36 

52.2 

1.28 

182.7 

39 

16.2 

0.67 

143 | 

T I STMT 

26214 

0. 

578. 

0. 

0. 

-507. 

637. 


29. 

29. 

2.67 

0. 16 

0.25 

73.7 

1.81 

300.3 

0 

28.3 

1.18 

152 

T I STMT 

26214 

0. 

676. 

0. 

0. 

-547. 

892. 


29. 

53. 

3.39 

0. 16 

0.34 

101.2 

2.48 

369.2 

0 

30.4 

1 .26 

145 

T I STMT 

26214 

0. 

0. 

570. 

0. 

71 . 

1 19. 


29. 

29. 

4.27 

0. 16 

0.25 

99.7 

2.45 

406.6 

3 

25.3 

1 .05 

143 

T I STMT 

26214 

0. 

0. 

739. 

0. 

203. 

338. 


29. 

83. 

5.79 

0. 16 

0.40 

169.3 

4.16 

546. 1 

2 

27.9 

1 .16 

134 

11 TIHRSG ,26214 

0. 

703. 

0. 

0. 

-632. 

697. 


29. 

29. 

3. 14 

0. 16 

0.08 

98.0 

2.41 

377.3 

0 

35.0 

1.45 

133 

T I HR3G 

26214 

0. 

614. 

34. 

0. 

-543. 

663. 


29. 

25. 

2.92 

0. 16 

0. 16 

88.9 

2. 18 

351 .6 

0 

32. 1 

1 .33 

130 

TIHRSG 

262 1 4 

0. 

0. 

628. 

0. 

71 . 

69. 


29. 

29. 

4.97 

0.16 

0.18 

131 .9 

3.24 

507.6 

0 

30.4 

1 .26 

136 

TIHRSG 

26214 

0. 

' 0. 

606. 

0. 

96. 

93. 


29. 

39. 

5.07 

0. 16 

0.22 

149.5 

3.67 

540. 1 

0 

31.5 

1 .31 

128 

STIRL 

26214 

631 . 

0. 

0. 

-631 . 

71 . 

637. 


29. 

29. 

1 .74 

0. 16 

0.18 

38.4 

0.94 

147.3 

-82 

29.4 

1 .22 

159 

STIRL 

26214 

817. 

0. 

0. 

-817. 

148. 

954. 


29. 

60. 

2.09 

0. 16 

0.26 

50.5 

1.24 

160.3 

0 

32.0 

1 .33 

148 

STIRL 

26214 

0. 

631 . 

0. 

0. 

-560. 

697. 


29. 

29. 

1 .74 

0. 16 

0. 18 

38.4 

0.94 

147.4 

-22 

25. 1 

1.04 

155 

STIRL 

26214 

0. 

r: 7. 

0. 

0. 

-669. 

954 . 


29. 

60. 

2. 09 

0. 16 

0.26 

50.6 

1.24 

160.5 

0 

26.3 

1 .09 

142 

STIRL 

26214 

0. 

0. 

631 . 

0. 

71 . 

66. 


29. 

29. 

3.38 

0. 16 

0. 18 

64. 1 

1.57 

245.6 

13 

21 .3 

0.89 

139 

STIRL 

26214 

0. 

0. 

1020. 

0. 

232. 

214. 


29. 

94. 

4.67 

0. 16 

0.30 

117.4 

2.88 

313.3 

6 

22.5 

0.93 

117 

HEGTC5 

26214 

0. 

0. 

724. 

0. 

71 . 

-27. 

A 

29. 

29. 

3.79 

0. 16 

0.06 

82. 1 

2.02 

285.0 

2 

20.5 

1 .06 

123 

HEGT85 

26214 

0. 

0. 

4901 . 

0. 

1190. 

-457. 

A 

29. 

485. 

18.23 

0.16 

0.13 

487.4 

1 T.97 

322.3 

0 

69.4 

2.08 

108 


HEGTGO 

26214 

0. 

0. 

710. 

0. 

71 . 

-13. 

A 

29. - 

29. 

3.73 

0. 16 

0.08 

79.3 

1 .95 

279.4 

3 

24.9 

1 .04 

125 

HEGT60 

26214 

0. 

0. 

1 840, 

0. 

391 . 

-73. 

A 

29. 

159. 

7.23 

0. 16 

0.15 

179.2 

4.40 

291 .4 

0 

34.0 

1.41 

91 

HEGTOO 

26214 

0. 

0. 

698. 

0. 

71 . 

-1 . 

A 

29. 

29, 

3.67 

0. 16 

0. 09 

75.6 

1 . 86 

269.5 

4 

24.2 

1 . 01 

128 

HEGTOO 

26214 

0. 

0. 

990. 

0. 

158. 

-2. 

A 

29. 

64 . 

4.25 

0. 16 

0. 14 

98.3 

2.41 

268.7 

2 

25.6 

1 .06 

1 1 i 

FCMCCL 

26214 

0. 

0. 

362. 

0, 

71 . 

-165. 


29. 

29. 

4.02 

0. 16 

-0.12 

73.4 

1.80 

290.7 

0 

27.5 

1 . 14 

105 

FCMCCL 

26214 

0. 

G. 

1 289 . 

0. 

282. 

113. 


29. 

115. 

6. 03 

0.16 

0.23 

119.0 

2.92 

315.0 

2 

26. 3 

1,09 

107 

FCSTCL 

26214 

0. 

0. 

G135 . 

0. 

71 . 

-153. 


29. 

29. 

3.32 

0. 16 

-0.11 

71 .2 

1 .75 

284 . 1 

0 

27.0 

1.12 

106 

FCSTCL 

26214 

0. 

0. 

1562. 

0. 

436. 

357. 


29. 

178. 

8.45 

0.16 

0.34 

145.3 

3.57 

317.6 

5 

23.4 

0.97 

104 

1 GGTST 

26214 

0. 

0. 

890. 

0. 

71 . 

-193. 


29. 

29. 

3.32 

0. 16 

-G. 16 

68.4 

1 .68 

262. 1 

0 

26.7 

1.11 

101 

I GGTST 

26214 

0. 

0. 

1456. 

0. 

304. 

22. 


29. 

124. 

3.87 

0.16 

0. 18 

1 15.4 

2.83 

270.4 

5 

24.0 

1 .00 

97 

GTSGAR 

26214 

0. 

630. 

O. 

0. 

-559. 

697. 


29. 

29. 

1 .49 

0.16 

0.18 

31 .4 

0.77 

120.7 

-5 

24. 1 

1 .00 

159 

GTSOAR 

26214 

0. 

920. 

0. 

0. 

-728. 

1101. 


29. 

78. 

1 .76 

0. 16 

0.29 

40.0 

0.98 

115.7 

-20 

24.5 

1.02 

145 

GTAC08 

26214 

0. 

603. 

0. 

0. 

-532. 

697. 


29. 

29. 

1 .44 

0.16 

0.21 

29.5 

0.72 

116.0 

999 

23.0 

0.96 

164 

GTAC08 

26214 

0. 

758. 

0. 

0. 

-61 1 . 

951 . 


29. 

60. 

1 .50 

0.16 

0.31 

30.8 

0.76 

103.3 

3D9 

21.9 

0.91 

157 

GTAC12 

26214 

0. 

606. 

0. 

0. 

-535. 

697. 


29. 

29. 

1 .46 

0. 16 

0.21 

30.2 

0.74 

119.3 

999 

23. 2 

0.96 

163 


& 
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DATE 06/07/?a GENERAL ELECTRIC COMPANY 1-rtGE 36 

iaSE-PEO-ADV-DES-ENGR COGENERATION TECHNOLOGY ALTERNATIVES STUDY 

REPORT 5.2 

SUMMARY OF FUEL SAVED BY TYPE & ECONOMICS 


FUEL USE IN BTU* 10**6 


. 


** COGENERATION 

CASE** ** NO COG EM 

- COOEMs* 

PGV/ER 

COGEN 

08 tl 

POWER 

FESR 

CAPITAL 

NORM 

9/K.VI ROl 

LEVL 

NORM WRTH 

ECS PRCICS DISTIL 

RES I DL COAL 

DISTIL 

RESIDL 

CuAL 

REC1D 

POWER 


/HEAT 


COST 

COST 

EQVL 

Cl IRQ 

ENRG 










MW 

MW 


RATIO 


x 1 0**6 


IX) 




GTAC12 

26214 

0. 

840. 

0. 

0. 

-656. 

1075. 

29. 

75. 

1 .64 

0.16 

0.33 

35.6 

0.87 

110.5 999 

22. 1 

0.92 

152 

GTAC16 

26214 

0. 

609. 

0. 

0. 

-538. 

697. 

29. 

29. 

1 .48 

0.16 

0.21 

31 . 1 

0.76 

122.1 999 

23.4 

0,97 

162 

GTAC16 

26214 

0. 

902. 

0. 

0. 

-692. 

1160. 

29. 

85. 

1 .75 

0.16 

0.34 

39.8 

0.98 

117.0 999 

22.6 

0.94 

147 

GTWC1 6 

26214 

0. 

623. 

o. 

0. 

-552. 

637. 

29. 

29. 

1 .48 

0. 16 

0.19 

30.9 

0.76 

113.6 -2 

23.8 

0.99 

161 

6TWC1 6 

26214 

0. 

964. 

0. 

0. 

-746. 

1189. 

29. 

89. 

1 .73 

0. 16 

0.32 

38.2 

0.94 

106.7 999 

23.o 

0.93 

145 

CC1 626 

26214 

0. 

625. 

0. 

0. 

-554. 

697. 

29. 

29. 

1 .58 

0.16 

0.19 

31 . 1 

0.76 

120.2 -5 

24.0 

1.00 

160 

CC1626 

2C214 

0. 

1 276 . 

0. 

0. 

-926. 

1632. 

29. 

143. 

2.26 

0.16 

0.36 

51 .7 

1 .27 

115.0 0 

24. S 

1.03 

132 

CC1 622 

26214 

0. 

618. 

0. 

0. 

-547. 

697. 

29. 

29. 

1 .58 

0. 16 

0.20 

31 . 1 

0.76 

121.1 -2 

23 8 

0.99 

161 

CC1 622 

26214 

0. 

1163. 

0. 

0. 

-848. 

1514. 

29. 

129. 

2.23 

0.16 

0.36 

52.3 

1 .29 

125.6 4 

24. 1 

1 .00 

134 


26214 

0. 

616. 

0. 

0. 

-545. 

697. 

29. 

29. 

1 .57 

0. 16 

0.20 

30.5 

0.75 

118.8 -1 

23.7 

0.98 

162 


26214 

0. 

1154. 

0. 

0. 

-840. 

1510. 

29. 

128. 

2. 19 

0. 16 

0.37 

49.7 

1.22 

120.1 9 

23.6 

0.98 

136 



0. 

606. 

0. 

0. 

-534 . 

697. 

29. 

29. 

1 .56 

0. 16 

0.21 

30.3 

0.74 

119.6 999 

23.3 

0,97 

164 



0. 

975. 

0. 

0. 

-725. 

1297. 

29. 

102. 

1 . 92 

0. 16 

0.37 

40.3 

0.99 

111.5 999 

21.9 

0.91 

145 

STIG15 

26214 

0. 

715. 

0. 

0. 

-643. 

697. 

29. 

29. 

1 .82 

0.16 

0.07 

34.5 

0.85 

120.9 -29 

27.3 

1 . 13 

146 

STIG15 


0. 

,30000. 

0. 

0. 

-21785. 

27962. 

29. 

3350. 

50.80 

0. 16 

0. 17 

826.8 

20.30 

93.2 0 

410.6 

17.05 

465 

STIG10 


0. 

691 . 

0. 

0. 

-620. 

697. 

29. 

29. 

1.63 

0. 16 

0. 10 

30.3 

0,75 

109.0 -15 

26.0 

1.08 

152 

STIG10 

26214 

0. 

2943. 

0. 

0. 

-2184. 

3002. 

29. 

310. 

5. 18 

0. 16 

0.22 

97.2 

2.39 

103.6 0 

CO. 9 

2.12 

117 

STIG1S 

26214 

0. 

681 . 

0. 

0. 

-610. 

697. 

29. 

29. 

1 .04 

0. 16 

0. 1 1 

29.9 

0.74 

108.7 -13 

25.6 

1.06 

154 

STIG1S 

26214 

0. 

1850. 

0. 

0. 

-1404. 

1951 . 

29. 

182. 

3.48 

0. 16 

0.23 

59.4 

1 .46 

96. 1 0 

36.7 

1 . 32 

120 

DEADV3 

26214 

0. 

661 . 

0. 

0. 

-590. 

697. 

29. 

29. 

1 77 

0. 16 

0. 14 

40.5 

0. 99 

150.1 -07 

26.3 

1 .09 

150 

ES33SE3 


0. 


0. 

0. 


2157. 

29. 

207. 

4.56 

0. 16 

0.29 

141 .9 

3.49 

mmmmm 

43.2 

1.79 

136 

DEHTPM 

26214 

0. 

609. 

0. 

0. 

. -538. 

697. 

29. 

29. 

1.07 

0. 16 

0.21 

41.8 

1.03 

164.5 0 

24.9 

1.03 

156 

DEHTPM 

26214 

0. 

910. 

0. 

0. 

-696. 

1175. 

29. 

87. 

2.81 

0. 16 

0.34 

74.7 

1.83 

258,0 0 

27.2 

1.13 

137 

DES0A3 

26214 

678. 

0. 

0. 

-678. 

71 . 

697. 

29. 

29. 

1.90 

0. 16 

0. 12 

45.2 

1.11 

164.8 0 

32. 1 

1 .33 

150 

DES0A3 

26214 

2201 . 

0. 

0. 

-2281 . 

592. 

2440. 

29. 

241 . 

6.10 

0. 1G 

0.25 

201.6 

4.95 

270.8 0 

71 .6 

2.90 

134 

DESOA3 

26214 

0. 

676. 

0. 

0. 

-607. 

697. 

29. 

29. 

1 . 90 

0. t 6 

0. 12 

45.2 

1.11 

164.8 0 

27.4 

1 . 14 

146 

DESOA3 

26214 

0. 

2201 . 

0, 

0. 

-1689. 

2440. 

29. 

241 . 

6.10 

0.16 

0.25 

201 . 6 

4.95 

270.8 0 

55.9 

2.32 

118 

GTSOAD 

26214 

614. 

0. 

0. 

-614. 

71 . 

697. 

29. 

29. 

1 .43 

0.16 

0.20 

29.0 

0.71 

113.3 -21 

27.5 

1.14 

168 

GTSOAD 

26214 

847. 

0. 

0. 

-047. 

178. 

1054. 

29. 

72. 

1 .55 

0.16 

0.31 

32.0 

0.79 

98.9 -29 

28.2 

1.17 

159 

GTRA08 

26214 

626. 

0 . 

0. 

-626. 

71 . 

697. 

29. 

29. 

1 .51 

0.16 

0.18 

32.3 

0.79 

124.6 -30 

28.4 

1.18 

164 

GTRA08 

26214 

1160. 

0. 

0. 

-1160. 

. 298. 

1455. 

29. 

121 . 

2. 10 

0.16 

0.34 

51 . 8 

1.27 

124.7 0 

33. 1 

1.37 

142 

GTP.A12 

2621 A 

623. 

0. 

0. 

-623. 

71 . 

697. 

29. 

29. 

1.51 

0.16 

0.19 

32.5 

0.80 

126.0 -30 

28.3 

1.17 

164 

GTRA12 

26214 

1127. 

0. 

0. 

-1127. 

290. 

1429. 

29. 

118. 

2. 10 

0. 16 

0.34 

52.3 

1 .28 

128.8 0 

32.5 

1 .35 

143 

GTRA16 

26214 

621 . 

0. 

0. 

-621 . 

71 . 

697. 

29. 

29. 

1 .53 

0. 16 

0. 19 

33.3 

0.82 

129.2 -32 

28.3 

1.18 

164 

GTRA1 6 

20214 

1076. 

0. 

0. 

-1076. 

270. 

1363. 

29. 

110. 

2.10 

0. 16 

0.34 

52.4 

1 .29 

133.9 0 

32.2 

1.34 

144 

GTR208 

26214 

622. 

0. 

0. 

-622. 

71 . 

697. 

29. 

29. 

1 .46 

0.16 

0. 19 

31.3 

0.77 

121.2 -26 

28. 1 

1 . 17 

165 

GTR206 

26214 

970. 

0. 

0. 

-970. 

223. 

1206. 

29. 

91 . 

1 .84 

0. 16 

0.32 

42.7 

1.05 

118.7 0 

30.7 

1 .27 

150 

GTR212 

26214 

622. 

0. 

0. 

-622. 

71 . 

697. 

29. 

29. 

1 .50 

0. 16 

0. 19 

31.8 

0.78 

123.3 -28 

28.2 

1.17 

165 

GTR212 

26214 

1009. 

0. 

0. 

-1009, 

239. 

1260. 

29. 

98. 

1.91 

0. 16 

0.33 

45.4 

1. 12 

122.3 0 

31 .2 

1 .30 

148 

GTR216 

2621 4 

619. 

0. 

0. 

-619. 

71 . 

697. 

29. 

29. 

1 .51 

0. 16 

0.-19 

32.5 

0.80 

126.2 -29 

28. 1 

1.17 

164 

GTR216 

26214 

1013. 

0 . 

0 . 

-1013. 

245. 

1280. 

29. 

100. 

1.98 

0.16 

0.34 

48.2 

1.18 

129.2 0 

31.2 

1 .30 

1*47 

GTRV/08 

26214 

649. 

0. 

0 . 

-649. 

71 . 

697. 

29. 

29. 

1.51 

0.16 

0. 16 

32.2 

0.79 

121.0 -34 

29.2 

1 .21 

161 

GTR1708 

26214 

1406. 

0 . 

0 . 

-1406. 

355. 

1646. 

29. 

145. 

2. 18 

0. 16 

0.30 

53.7 

1.32 

110.1 0 

33. 1 

1.58 

137 

mma 


640. 

0 . 

0. 

-640. 

71 . 

697. 

29. 

29. 

1 .50 

0.16 

0.17 

32.2 

0.79 

122.1 -32 

28.9 

1.20 

162 


i 





NEV WELL PACE PRINTING 3 


DATE 06/07/?u 
ISSE-PEO-ADV-DE' 


GENERAL ELEliRIC COMPANY 
COGENERATION TECHNOLOGY ALTERNATIVES STUDY 
REPORT 5.2 

SUMMARY OF FUEL SAVED BY TYPE S ECONOMICS 


I ,\GE 37 


FUEL USE IN BTU*1 0**6- 

**CCGEMERATI ON CASE** **MOCOGEN - 
PROCS DISTIL RES I DL COAL DISTIL RES I DL 


GTRV/12 

26214 

1376. 

GTRVI16 

26214 

638. 

GTRW16 

26214 

1297. 

GTR308 

26214 

658. 

GTR308 

26214 

1216. 

GTR31 2 

26214 

635. 

GTR312 

26214 

1177. 

GTR316 

26214 

636. 

GTR316 

26214 

1 169. 

FCPADS 

26214 

667. 

FCPADS 

26214 

2294. 

FCMCDS 

26214 

633., 

FCMCDS 

26214 

1674 . 


COGEN** POWER COGEN 
COAL REQD POWER 
I1W MW 


0. 

0. 

-1376. 

360. 

1664. 

29. 

147. 

2. 18 

0. 16 

0 . 

0. 

-638. 

71 . 

697. 

29. 

29. 

1 .52 

0.16 

0 

0. 

-1297. 

333. 

1573. 

29. 

136. 

2. 16 

0. 16 

0. 

0. 

-658. 

71 . 

697. 

29. 

29. 

1 .50 

0.16 


POWER FESR 
/HEAT 

RATI O 

0.16 '0.32 


CAPITAL 
COST 
* 1 0**6 
54.0 
32.7 
53.5 


47 
38.6 
153.7 


S/KW RO! 
EQVL 

(X) 

112.8 O 
124.4 -33 
117.2 O 

116.8 -33 



■1674. 496. 2118. 


29. 202. 21.30 0.16 0.36 133.2 3.27 235.2 


LEVL NORM WRTH 
CHRG ENRG 

36.6 1.52 138 

20.9 1.20 162 

35.7 1.48 139 

4 1.22 160 


1.51 142 
1.19 163 
1.40 143 
1 . 19 163 


64.5 2.68 148 
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DATE 06/07/?a 
I &5E - PEG - ADV - DES - ENGR 


GENERAL ELEufRIC COMPANY 
COGENERATION TECHNOLOGY ALTERNATIVES STUDY 
REPORT 5.2 

SUMMARY OF FUEL SAVED BY TYPE 2 ECONOMICS 


FUEL USE IN BTU* 1 0**6- 

* * CCiGENERAT I ON CASES* ssMOCOGEN - 
PROCS DISTIL RES I DL COAL DISTIL RES l DL 


COGEN** POWER COGEN 
COAL REGD POWER 

MW 


CC1626 26216 
CC1626 26216 
CC1622 26216 
CC1622 26216 


CC1222 262 16 
CC1222 26216 
CC0622 26216 
CC0B22 26216 


G I 5 26216 
G15 26216 
G10 26216 
G10 26216 


STIG1S 26216 
STIG1S 26216 
DEADV3 26216 


DEHTPM 

DEHTPM 

DES0A3 

DES0A3 

26216 

26216 

26216 

26216 

51 

179 

DESOA3 

26216 


DES0A3 

26216 


GTSOAD 

26216 

46 

GTSOAD 

2621 S 

66 


GTRA08 26216 
GTRA08 2621 G 
QTRA12 26216 
GTRA12 26215 


GTRA16 25216 
GTRA16 20216 
GTR203 26216 
GTR206 26216 


GTR212 26216 
GTR212 26216 
GTR216 26216 
GTR216 26216 


GTRV/08 26216 
GTRW08 26216 
GTRW12 26216 
GTRWt2 26216 


GTRW 1 6 26216 
GTRW16 26216 
STR308 262T6 
GTR308 26216 


830 . 

525 

1145. 

525. 

1125. 


525 

1073. 

525. 

943. 


POWER FESR 

/HEAT 

RATIO 


0.22 0.17 

0.22 0.35 


CAPITAL NORM */KU ROI LEVL NORM WRTH 


COST COST EQVL 
* 1 0**6 


CHRG ENRO 


1.10 
1 .43 

0.22 

0.22 

1.10 

0.22 


20. 

1.16 

0.22 

0.10 

18. 1 

0.87 

120.4 

-43 

18.8 

1.14 

150 

143. 

2.51 

0.22 

0.23 

44.3 

2. 13 

103,9 

0 

27.8 

1.69 

114 

20. 

1 . 24 

0.22 

0.13 

24.3 

1 . 17 

165.9 

0 

19. 1 

1.16 

146 

163. 

3.32 

0.22 

0.29 

106.9 

5. 13 

243.5 

0 

32.7 

1.99 

1 14 


-416. 

525. 

20. 

20 

-548. 

925. 

20. 

69 

49. 

525. 

20. 

20 


1921 . 

20. 

190 


20. 20 

-1330. 

1921 . 

20. 

190 

49. 

525. 

20. 

20 


23.9 

53.4 

27.6 

154.0 


27.6 
154.0 
16. 1 
21.3 


175.4 

254.4 
184.0 

292.6 


184.0 

£ 22.6 

117.3 

109.0 

133.3 
142.2 
134.9 
139.5 


139.4 

146.5 

128.5 

126.6 


3 -42 
0 999 
3 -82 
2 O 
9 -84 
5 


4 107 

5 0 

5 -64 

6 


134.0 102 

125.9 0 

122.9 -78 

111.2 O 






















||DATE 06/07/7 i> 

I fiSE- PEG - ADV - DES - ENGR 


GENERAL ELE^I'RIC COMPANY 
COGENERATION TECHNOLOGY ALTERNATIVES STUDY 
REPORT 5.2 

SUMMARY OF FUEL SAVED BY TYPE S ECONOMICS 


FUEL USE IN BTU* 10**6- 

**C0GENERATI ON CASE** NO COGEM - 
PROCS DISTIL RES I DL COAL DISTIL RES I DL 


FCPADS 26216 
FCMODS 26216 
FCMCDS 26216 


505. 

1806. 

481 . 
1318. 


-483. 

-926. 

-483. 

-920. 


-505. 

-1806. 

-481 . 
-1313. 


COGEM** 

POWER 

COGEN 

08M 

POWER 

FESR 

COAL 

REQD 

POWER 


/HEAT 



MW 

MW 


RATIO 


525. 

20. 

20. 

1 .03 

0.22 

0. 16 

1 123. 

20. 

93. 

1.25 

0.22 

0.31 

525. 

20. 

20. 

1 .04 

0.22 

0.16 

1112 . 

20. 

91 . 

1 .28 

0.22 

0.31 

523. 

20. 

20. 

2.90 

0.22 

0. 12 

2012. 

20. 

201 . 

21 .96 

0.22 

0.28 

525. 

20. 

20. 

2.77 

0. 22 

0. 16 

1667. 

20. 

159. 

16.44 

0.22 

0.36 


CAPITAL 

COST 

* 10**6 


23.0 

116.5 

23.8 

99.9 


S/KW ROI 
EQVL 

(X) 


155.6 

220. 1 

168.6 
258.8 


, mGE 40 


LEVL NORM WRTH 
CHRG ENRG 


24.2 

1 .48 

155 

66.8 

4.06 

163 

23:3 

1 .12 

158 

49.4 

3.00 

150 




i-mGE 41 


I 



DATE 06/07/ 
t&SE-PEG-ADV-DES-ENGR 


GENERAL ELECTRIC COMPANY 
COGENERATION TECHNOLOGY ALTERNATIVES STUDY 
REPORT 5.2 

SUMMARY OF FUEL SAVED BY TYPE 8 ECONOMICS 


FUEL USE IN BTU*1 0**6- 

* COGENERATION CASE** **HGCOGEN - 
ECS PROCS DISTIL RES I DL COAL DISTIL RES I DL 


COGEN** POWER COGEN 


REQD POWER 



POWER FESR 

/HEAT 

RATIO 


CAPITAL 

COST 


LEVL NORM WRTH 
CHRG ENRG 


0 . 0 . F 31 . 

0 . 

0.97 

0.58 

0 . 

14.8 

1.00 

235.3 

0 

16.5 

1.00 

80 

. - 231 . 296 . 31 . 

10 . 

0.62 

0.58 

0.12 

9.2 

0.62 

123.5 

-2 

16.3 

0.99 

138 

24 . 41 . F 31 . 

10 . 

1.22 

0.58 

0 . 12 

18.6 

1.25 

249.3 

30 

14.7 

0.89 

118 

24 . 41 . A 31 . 

10 . 

1 .09 

0.58 

0.12 

13.9 

0.94 

186.8 

999 

14.1 

0.85 

124 


STM088 

26217 

STM088 

26217 

STM088 

26217 

PFBSTM 

26217 

T I STMT 

26217 

TISTMT 

26217 

TIH'RSG 

26217 

TIHRSG 

26217 




SET 


» 0.55 

1 14.6 

-8 

16.8 

1.02 

134 

1 1.15 

240.8 

34 

15.2 

0.92 

112 

1 0.88 

184.5 

999 

14.7 

0.89 

118 

» 1.54 

274.1 

22 

14.0 

0.85 

127 


FCMCCL 

26217 

FCMCCL 

26217 

FCSTCL 

26217 

FCSTCL 

26217 

I GGTST 

26217 

IGGTST 

26217 

GTSGAR 

26217 

GTSOAR 

26217 

GTAC08 

26217 

GTAC12 

26217 

GTAC12 

26217 

GTAC1 6 

26217 

GTAC16 

26217 

GTWC16 

26217 

GTWC1 6 

26217 

CC1626 

26217 

CC1626 

26217 

CC1622 

26217 

CC1 622 

26217 

CC1222 

26217 

CC1222 

26217 

CC0822 

26217 

CC0822 

26217 



53 . 1 

67.5 

47.5 
61 .0 


20.9 

21.0 

36.2 

68.5 


169.9 

63.5 

76.6 
41.9 


3.58 

4.55 

3.20 

4.11 


1 .41 
1.41 
2.44 
4.62 


11.44 

4.28 

5.16 

2.83 


588.3 

747.4 
571 .6 

734.5 


86. 1 
186.4 
322.2 
466.0 


374.5 

445.3 

415.0 

362.0 



K 

101 . 

31 . • 

31 . 

2.77 

0.58 

0.32 4 

9.4 

3.33 

454 . 8 

I . 

Ill . 

31 . 

34 . 

2.65 

0.58 

0.34 4 

9.7 

3.35 

438.6 

, 

108 . 

31 . 

31 . 

2.85 

0.58 

0.34 5 

0.0 

3.37 

467.9 

>. 

173 . 

31 . 

50 . 

3.20 

0.58 

0.39 5 

9.0 

3.98 

442.6 



2 

1 

0 

1 

2 

1 

2 

1 

8 

1 

8 

0 

4 

0 

9 

0 

1 

0 



31 . 

28 . 

0.67 

0.58 

0.29 

13.8 

0.93 

132.4 

999 

14.0 

0.85 

154 

. 31 . 

31 . 

0.87 

0.58 

0.32 

16 . 1 

1.09 

147. 1 

131 

14.0 

0.85 

164 

31 . 

35 . 

0.74 

0.58 

0.33 

16.2 

1.09 

140.2 

136 

13.7 

0.83 

154 

31 . 

31 . 

0.93 

0.58 

0.31 

17.4 

1.17 

156.9 

56 

14.3 

0.87 

162 



-387 
. -298 

0 . -334 


1 .24 

148.9 

45 

14.0 

0.85 

152 

1.16 

149.7 

49 

14.8 

0.89 

159 1 

1.24 

138.6 

38 

14 5 

0.88 

150 

1.22 

156.5 

27 

15.2 

0.92 

158 

1.63 

141.5 

14 

15.2 

0.92 

144 

1.22 

159.4 

31 

14.9 

0.90 

159 

1 .58 

150.5 

17 

14.8 

0.90 

146 

1.17 

153.9 

39 

14.8 

0.89 

160 

1.49 

143.9 

20 

14.6 

0.88 

148 

1.14 

154.3 

56 

14.3 

0.87 

163 

1.26 

143.7 

40 

13.9 

0.84 

153 
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GENERAL ELEuiRIC COMPANY , „GE 42 

COGENERATION TECHNOLOGY ALTERNATIVES STUDY 
REPORT 5.2 

SUMMARY OF FUEL SAVED BY TYPE & ECONOMICS 
FUEL USE IN BTU* ) 0**6 




**COGENERATI ON 

CASE** **NOCOGEN - 

COSEN** 

POWER 

COGEN 

OSM 

POWER 

FESR 

CAPITAL 

NORM 

S/KW 

ROt 

LEVL 

NORM WRTH 1 

ECS PROCS DISTIL 

RES I DL COAL 

DISTIL 

RESIDL 

COAL 

REQD 

POWER 


/HEAT 


COST 

COST 

EGVL 


CHRG ' 

ENRG 










HU 

MW 


RATIO 


*10**6 



(XI 




STIG15 

26217 

0 . 

491 . 

0 . 

0 . 

-415. 

472. 

31 . 

31 . 

1 .32 

0.58 

0.11 

18.8 

1.26 

130.3 

0 

18.3 

1.11 

140 

STIG15 

26217 

0. 

14077. 

0 . 

0. - 

1 0222 . 

13121 . 

31 . 

1572. 

24.36 

0,58 

0.17 

396.0 

26.68 

96.0 

0 

197.5 

11.95 

337 

STISIO 

26217 

O. 

466. 

o. 

0. 

-390. 

472. 

31 . 

31 . 

1.19 

0.58 

0, 15 

17.7 

1.19 

129.3 

O 

17.3 

1.05 

146 

STIG10 

26217 

0. 

1381 . 

0. 

0. 

-1025. 

1409. 

31 . 

145. 

2.46 

0.58 

0.22 

44.5 

3.00 

109.9 

0 

27.2 

1.65 

115 

STI GTS 

26217 

0 . 

455. 

0 . 

0 . 

-378. 

472. 

31 . 

31 . 

1.18 

0.58 

0. 17 

17. 1 

1 .15 

128.3 

0 

16.9 

1.02 

149 

STIG1S 

26217 

0 . 

868. 

0 . 

0 . 

-659. 

915. 

31 . 

85. 

1 . 64 

0,58 

0.23 

27.0 

1.82 

106.3 

O 

20.6 

1 .24 

128 

DEADV3 

26217 

0 . 

434. 

0, 

0 . 

-357. 

472. 

31 . 

31 . 

1.28 

0.58 

0.21 

26.7 

1.80 

209.8 

0 

17.3 

1.05 

144 

DEADV3 

26217 

0 . 

893. 

0 . 

0 . 

-655. 

1012. 

31 . 

97. 

2.16 

0.58 

0.29 

64.6 

4.35 

247.0 

0 

23.5 

1 .42 

123 

DEHTPM 

26217 

0 . 

377. 

0 . 

0 . 

-300. 

472. 

31 . 

31 . 

1 .31 

0,58 

0.31 

27.4 

1.85 

248. 1 

10 

15.7 

0.95 

154 

DEHTPM 

26217 

0 . 

427. 

0 . 

0 . 

-327. 

551 . 

31 . 

41 . 

1 .29 

0.58 

0.34 

32.4 

2. 18 

258.8 

8 

15.9 

0.96 

143 

DESOA3 

26217 

452. 

O. 

o. 

-452. 

77. 

472. 

31 . 

31 . 

1 .42 

0.58 

0.18 

31 . 8 

2. 14 

240.5 

0 

21.7 

1.31 

143 

DES0A3 

26217 

1070. 

0 . 

0 . 

-1070. 

278. 

1 145. 

31 . 

113. 

2.90 

0.58 

0.25 

92.8 

6.25 

296.0 

0 

36.9 

2.23 

131 

DES0A3 

26217 

0 . 

452. 

0 . 

0 . 

-375. 

472. 

31 . 

31 . 

1 .42 

0 58 

0.18 

31 .8 

2.14 

240.5 

0 

18.6 

1.12 

138 

DES0A3 

26217 

0 . 

1070. 

0 . 

0 . 

-793. 

1145. 

31 . 

113. 

2.90 

0.58 

0.25 

92.8 

6.25 

296.0 

0 

29.5 

1 .79 

120 

GTSOAD 

26217 

383. 

0 . 

0 . 

-363. 

77. 

472. 

31 . 

31 . 

0.82 

0.58 

0.30 

14.7 

0.99 

130.6 

-24 

16.7 

1 .01 

169 

GTSOAD 

26217 

397. 

0 . 

0 . 

-397. 

83. 

494. 

31 . 

34. 

0.70 

0.58 

0.31 

14.4 

0.97 

124.1 

-10 

16.6 

1 .OO 

159 

GTRA03 

26217 

396. 

0 . 

0 . 

-396. 

77. 

472. 

31 . 

31 . 

1.00 

0.58 

0.28 

19. 1 

1 .28 

164.3 

0 

17.9 

1.08 

161 

GTRA08 

26217 

544. 

0 . 

0 . 

-544. 

140. 

683. 

31 . 

57. 

0.98 

0.58 

0.34 

24.9 

1.64 

152.5 

0 

19.0 

1 .15 

150 

GTRA12 

26217 

392. 

0 . 

0 . 

-392. 

77. 

472. 

31 . 

31 . 

1.01 

0.58 

0.29 

19.3 

1.30 

168. 1 

0 

17.7 

1 .07 

161 

GTRA12 

26217 

529. 

0 . 

0 . 

-529. 

136. 

671 . 

31 . 

55. 

0.99 

0.50 

0.34 

24.5 

1.65 

158.2 

0 

18.7 

1.13 

150 

GTRAI6 

26217 

391 . 

0 . 

0 . 

-391 . 

77. 

472. 

31 . 

31 . 

1.02 

0.50 

0.29 

20. 1 

1 .35 

175.2 

0 

17.8 

1.08 

131 

GTRA16 

26217 

505. 

0 . 

0 . 

-505. 

127. 

639. 

31 . 

52. 

0.98 

0.58 

0.34 

24.6 

1.66 

166.4 

0 

18.6 

1.12 

150 * 

GTR208 

26217 

391 . 

0 . 

0 . 

-391 . 

77. 

472. 

31 . 

31 . 

0.95 

0.58 

0.29 

17.7 

1.19 

154.1 

0 

17.5 

1 .06 

163 

GTR208 

26217 

455. 

0 . 

0 . 

-455. 

105. 

566. 

31 . 

43. 

0.83 

0.58 

0.32 

19.2 

1 .30 

144.1 

0 

17.7 

1.07 

154 

GTR212 

26217 

392. 

0 . 

0 . 

-392. 

77. 

472. 

31 . 

31 . 

0.97 

0.58 

0.29 

18.3 

1.24 

159.8 

0 

17.6 

1.06 

162 

GTR212 

26217 

473. 

0 . 

0 . 

-473. 

112. 

591 . 

31 . 

46. 

0.88 

0.58 

0.33 

20.8 

1.40 

149.7 

0 

18.0 

1.09 

153 

GTR216 

26217 

389. 

0 . 

0 . 

-389. 

77. 

472, 

31 . 

31 . 

0. 99 

0.50 

0.29 

19. 1 

1.29 

167.6 

0 

17.6 

1.06 

162 

GTR216 

26217 

475. 

0 . 

0 . 

-475. 

115. 

601 . 

31 . 

47. 

0.91 

0.58 

0.34 

22. 1 

1.49 

158.8 

0 

18.0 

1.09 

152 

GTRW08 

26217 

420. 

0 . 

0 . 

-420. 

77. 

472, 

31 . 

31 . 

1 . 02 

0.58 

0.23 

19.0 

1.28 

154.4 

0 

18.8 

1 . 14 

157 

GTRW08 

26217 

660. 

0 . 

0 . 

-660. 

166. 

773. 

31 . 

68. 

1 .06 

0.58 

0.30 

26.2 

1.76 

135,4 

0 

21 .4 

1 .30 

144 

GTRW12 

26217 

411 . 

0 . 

0 . 

-411. 

77. 

472. 

31 . 

31 . 

1 .01 

0.58 

0.25 

19.0 

1.28 

157.8 

0 

18.4 

1.11 

158 

GTRW12 

26217 

646. 

0 . 

0 . 

-646. 

169. 

781 . 

31 . 

69. 

1 .06 

0.58 

0.32 

26.3 

1.77 

139.3 

o 

20.7 

1 .26 

145 

GTRWI6 

26217 

409. 

0 . 

0 . 

-409. 

77. 

472. 

31 . 

31 . 

1 .02 

0.58 

0.26 

19.5 

1.32 

163. J 

0 

18.4 

1.11 

158 

GTRWI6 

26217 

609. 

0 . 

0 . 

-609. 

156. 

738. 

31 . 

64. 

1 . 04 

0. 58 

0.32 

26.1 

1 .76 

146. 1 

0 

20.3 

1.23 

146 

GTR308 

26217 

430. 

0 . 

0 . 

-430. 

77. 

472. 

31 . 

31 . 

0. 98 

0.58 

0.22 

18.0 

1.21 

142.9 

0 

19.0 

1 . 15 

156 

GTR308 

26217 

570. 

0 . 

0 . 

-570. 

127. 

641 . 

31 . 

52. 

0.92 

0.50 

0.26 

21.4 

1 .44 

128.0 

0 

20.6 

1 .24 

146 

GTR312 

26217 

406. 

0 . 

0 . 

-406. 

77. 

472. 

31 . 

31 . 

0.98 

0.58 

0.26 

18.0 

1 .21 

151.3 

o 

18. 1 

1 .09 

160 

GTR312 

26217 

552. 

0 . 

0 . 

-552. 

136. 

670. 

31 . 

55. 

0.93 

0.58 

0.31 

22.0 

1 .48 

135.9 

0 

19.3 

1 .17 

150 

GTR316 

26217 

407. 

0 . 

0 . 

-407, 

77 . 

472. 

31 . 

31 . 

0.99 

0.58 

0.26 

18.6 

1.26 

156.4 

0 

18.2 

1 ,10 

159 

GTR316 

26217 

548. 

0 . 

0 . 

-548. 

134. 

663. 

31 . 

54. 

0.95 

0.58 

0.31 

22.7 

1.53 

141 .4 

0 

19.4 

1.17 

149 

FCPADS 

26217 

440. 

0 . 

Li . 

-440. 

77. 

472. 

31 . 

31 . 

3.95 

0.58 

0.20 

24.9 

1.68 

192.9 

0 

23. 1 

1 .40 

153 

FCPAOS 

26217 

1076. 

0 . 

0 . 

-1076. 

294. 

1200. 

31 . 

120. 

13. 18 

0.58 

0.28 

70.3 

4.74 

223.0 

0 

43.7 

2.65 

146 

FCMCDS 

26217 

403. 

0 . 

0 . 

-403. 

77. 

472. 

31 . 

31 . 

3.74 

0.58 

0.27 

25.8 

1.74 

218.4 

0 

21 .6 

! , 3! 

158 

rCMCDS 

26217 

785. 

0 . 

0 . 

-785. 

233. 

994. 

31 . 

95. 

9. es 

0.58 

0.36 

60.4 

4.07 

262.5 

0 

33.4 

2.02 

'49 
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DATE 06/ 07/ >» 

I CSE- PEO - ADV - DES- ENGR 


PAGE PRINTING SYSTEM- PI 185-02 


DATE 

06/07/7* 

GENERAL ELECTRIC COMPANY 

I8SE- 

PEO-ADV-DES-FNGR 

COGENERATION TECHNOLOGY ALTERNATIVES STUDY 



REPORT 5.2 



SUMMARY OF FUEL SAVED BY TYPE « ECONOMICS 


FUEL USE IN BTU*1 0**6- 

** COGENERATION CASE** **M0C0GEN - 
PROCS DISTIL RESIDL COAL DISTIL RES I DL 


COGEN** POWER COGEN 
COAL REQD POWER 


ONOCGN 

26218 

STM 141 

26218 

STM141 

26218 

STM141 

26218 

STM0S8 

26218 

STM088 

26218 

STM088 

26218 

PFBSTM 

26218 

PFBSTM 

26218 

T I STMT 

26218 

TISTMT 

26218 

T1STMT 

26218 


POWER FESR 

/HEAT 

RATIO 


CAPITAL 

COST 

* 10**6 


8/KW ROI 
EQVL 


LEVL NORM WRTH 
CHRG ENRG 


T I STMT 
TIHRSG 
TIHRSG 
TIHRSG 


TIHRSG 

STIRL 

STIRL 

STIRL 


STIRL 

STIRL 

STIRL 

HEGT65 


HEGT8S 

HEGT60 

HEGT60 

HEGTOO 


HEGTOO 

FCMCCL 

FCMCCL 

FCSTCL 


FCSTCL 
I GGTST 
I GGTST 
GTSGAR 


GTSOAR 

GTAC08 

GTAC08 

GTAC12 


GTAC1 2 
GTACI6 
GTAC16 


26218 

26218 

26218 

26218 


26218 
2621 8 
26218 
2621 a 


26218 

26216 

26218 

26218 


26218 

26218 

26218 

26218 


26218 

26218 

26218 

26218 


26218 

26218 

26218 

26218 


26218 

26218 

26218 

26218 


26218 

26218 

26218 


0. 

F 

15. 

0 . 

1 . 14 

0.21 

O. 

400. 


15. 

14. 

0.71 

0.21 

0.20 

58. 

F 

15. 

14. 

1 .44 

0.21 

0.20 

50. 

A 

15. 

14. 

1 .29 

0. 21 

0.20 


(X) 

1.09 

213.0 

0 

13.0 

1.00 

80 

0.62 

1 11.5 

-2 

12.8 

0.98 

157 

1.28 

228.4 

32 

10.4 

0,80 

134 

0.94 

167.4 

999 

9.6 

0.74 

140 

0.56 

104.4 

-9 

13.4 

1.03 

152 

1 .18 

221 . 1 

35 

11.1 

0.85 

128 

0.88 

165.8 

999 

10.4 

0.80 

134 

1 .63 

285.8 

13 

11.6 

0.89 

143 























HONEYWELL PAGE PRfNTING SYSTEM- PI t 88-02 


DATE 06/07/7 GENERAL ELEC fRI C COMPANY rrtOE 44 

l&SE-PEO-ADV-DES-ENGR COGENERATION TECHNOLOGY ALTERNATIVES STUDY 

REPORT 5.2 

SUMMARY OF FUEL SAVED BY TYPE « ECONOMICS 


FUEL USE IN BTU* 10**6 


**CGGENERATI ON CASE** **NOCGGEN - 
ECS PROCS DISTIL RES 1 DL COAL DISTIL RESIDL 

COGEM** 

COAL 

POWER 

REOD 

MW 

•COGEN 

POWER 

MW 

OEM 

POWER 

/HEAT 

RATIO 

FESR 

CAPITAL 

COST 

*10**6 

NORM 

COST 

S/KW 

EQVL 

ROI 

(X) 

LEVL 

CHRG 

NORM WRTH 
ENRO 1 

. J 

GTWC1 6 

26218 

0. 

372. 

0 . 

0. 

-335. 

410. 

15. 

15. 

0,90 

0.21 

0. 17 

14.8 

0.83 

135.6 

-19 

13.8 

1.06 

158 1 

GTWC16 

26218 

0. 

603. 

0. 

0. 

-466. 

744. 

15. 

56. 

0,96 

0.21 

0.32 

22.6 

1 .26 

127.9 

0 

13.9 

1.07 

135 1 

CC1626 

26218 

0. 

373. 

0. 

0 . 

-337. 

410. 

15. 

15. 

1 . 00 

C. 21 

0. 16 

14.9 

0.83 

136.2 

-24 

14.0 

1.08 

157 1 

CC1626 

2621 8 

0. 

731 . 

0. 

0 . 

-570. 

992. 

15. 

86. 

1 .31 

0.21 

0.35 

29.9 

1.67 

130.8 

0 

14.7 

1 .13 

124 

CC1622 

26218 

0. 

370. 

0. 

0 . 

-333. 

410. 

15. 

15. 

0.99 

0.21 

0. 17 

14.7 

0.82 

135.4 

-20 

13.9 

1.07 

159 

CC1622 

26218 

0. 

712. 

0. 

0. 

-523. 

921 . 

15. 

77. 

1.27 

0.21 

0.36 

29.5 

1.64 

141.2 

0 

14.2 

1.09 

127 

CC1222 

26218 

0. 

369. 

0. 

0. 

-332. 

410. 

15. 

15. 

0.98 

0.21 

0.17 

14.3 

0.80 

132.2 

-18 

13,8 

1.06 

159 

CC1222 

26218 

0 . 

706. 

0 . 

0 . 

-518. 

918. 

15. 

77. 

1 .25 

0.21 

0.36 

27.9 

1 .56 

134.9 

O 

13.9 

1.06 

128 

CC0022 

26218 

0 . 

363. 

0 . 

0 . 

-327. 

410. 

15. 

15. 

0.98 

0.21 

0.19 

14.4 

0.80 

134.9 

-16 

13.6 

1.05 

160 

CC0822 

26218 

0 . 

597. 

0. 

0 . 

-448. 

787. 

15. 

61 . 

1.10 

0.21 

0.36 

23.3 

1.30 

133.5 

6 

13.0 

1.00 

136 

STIG15 

26210 

0 . 

419. 

0. 

0 . 

-383. 

410. 

15. 

15. 

1.04 

0.21 

0.06 

14.9 

0.83 

121.2 

-41 

15.4 

1.18 

147 

STIG15 

26218 

O. 

18769. 

o. 

o. 

-13629. 

1 7494 . 

15. 

2096. 

32.03 

0.21 

0. 17 

520.8 

29.06 

94.7 

0 

256.9 

19.73 

531 

STIG10 

26218 

0 . 

407. 

0 . 

0 . 

-371 . 

410. 

15. 

15. 

0.90 

0.21 

0.09 

14.3 

0.80 

120.0 

-31 

14.9 

1 , 15 

151 

STIG10 

26218 

0 . 

1842. 

0 . 

0 . 

-1366. 

1878. 

15. 

194. 

3.07 

0.21 

0.22 

55.3 

3.09 

102.5 

0 

30.5 

2.34 

118 

STIG1S 

£6218 

0 . 

402. 

0 , 

0 . 

-365. 

410. 

15. 

15. 

0.98 

0.21 

0. 10 

14.1 

0.79 

119.7 

-27 

14.8 

1 .13 

152 

ST1G1S 

26218 

0 . 

1 157. 

o. 

0 . 

-879. 

1221 . 

15. 

114. 

2.12 

0.21 

0.23 

37.3 

2.08 

109.9 

O 

22.3 

1.71 

114 

DEADV3 

26218 

0 . 

392. 

o. 

0 . 

-355. 

410. 

15. 

15. 

1.11 

0.21 

0.12 

21.1 

1.18 

134.1 

0 

15.3 

1.18 

146 

DEADV3 

26218 

0 . 

1190. 

0 . 

0 . 

-873. 

1350, 

15. 

129. 

2.74 

0.21 

0.29 

85.5 

4.77 

245.0 

0 

25.9 

1.99 

1 15 

DEHTPM 

2621 8 

0 . 

365. 

o. 

a. 

-328. 

410. 

15. 

15. 

1 .10 

0.21 

0.18 

19. Q 

1 .06 

177.9 

0 

14.2 

1.09 

154 

DEHTPM 

2621 8 

0 . 

569. 

0 . 

0 . 

-436. 

735. 

15. 

55. 

1.61 

0.21 

0.34 

42.8 

2.39 

256.7 

0 

15.9 

1.22 

130 

DES0A3 

26218 

400. 

0 . 

0 . 

-400. 

37. 

410. 

- 15. 

15. 

1.11 

0.21 

0.10 

20.9 

1.16 

177.9 

0 

18.3 

1 .41 

150 

DESOA3 

26218 

1427. 

0 . 

0 . 

-1427. 

370. 

1527. 

15. 

151. 

3.71 

0.21 

0.25 

123.0 

6.86 

294.1 

0 

43.8 

3.36 

140 1 

DESOA3 

26213 

0 . 

400. 

o. 

o. 

-364. 

410. 

15. 

IS. 

1.11 

0.21 

0.10 

20.9 

1 .16 

177.9 

0 

15.5 

1.19 

144 # 

DES0A3 

26218 

O. 

1427. 

0 . 

0 . 

-1057 . 

1527. 

15. 

151 . 

3.71 

0.21 

0.25 

123.0 

6.86 

294.1 

0 

33.9 

2.61 

121 . 

GTSOAD 

26218 

367. 

0 . 

0 . 

-367. 

37. 

410. 

15. 

15. 

0.67 

0.21 

0. 18 

13.5 

0.75 

125. 1 

-3? 

16.0 

1.23 

1 66 1 

GTSOAD 

26213 

530. 

0 . 

0 . 

-530. 

111. 

659. 

15. 

45. 

0.82 

0.21 

0.31 

17.9 

1.00 

1 15.4 

999 

16.7 

1.28 

151 

GTRA08 

26218 

374. 

0 . 

o. 

-374. 

37. 

410. 

15. 

15. 

0.92 

0.21 

0.16 

15.5 

0.87 

142.0 

-66 

16.6 

1.27 

161 

GTRAOS 

26210 

726. 

0 . 

0 . 

-726. 

186. 

910. 

15. 

- 76. 

1 .22 

0.21 

0.34 

32.2 

1 .79 

151.3 

0 

20.0 

1.53 

134 

GTRA12 

26218 

372. 

0 . 

0 . 

-372. 

37. 

410. 

15. 

15. 

0.92 

0.21 

0. 17 

15.6 

0.87 

143.3 

-66 

16.5 

1.27 

161 

GTRA12 

26218 

705. 

0 . 

o. 

-705. 

181 . 

894. 

15. 

74. 

1.17 

0.21 

0.34 

30.4 

1 .70 

147.4 

0 

19.4 

1 .49 

135 

GTRA16 

26218 

371 . 

0 . 

0 . 

-371 . 

37. 

410. 

15. 

15. 

0.93 

0.21 

0, 17 

16. 1 

0.90 

148.0 

-79 

16.5 

1.27 

161 

GTRA16 

26218 

673. 

0 . 

0 . 

-673. 

169. 

853. 

15. 

69. 

1.17 

0.21 

0.34 

30.6 

1.71 

155.0 

0 

19.2 

1.47 

136 

GTR208 

26218 

371 . 

0 . 

0 . 

-371 . 

37. 

410. 

15. 

15. 

0.90 

0.21 

0.17 

14.9 

0.83 

133,0 

-53 

16.4 

1.26 

163 

GTR208 

26218 

607. 

0 . 

0 . 

-607. 

140. 

754. 

15. 

57. 

0.99 

0.21 

0.32 

23.8 

1 .33 

134.0 

0 

18. 1 

1.39 

142 

GTR212 

26213 

372. 

0 . 

0 . 

-372. 

37. 

410. 

15. 

15. 

0.91 

0.21 

0. 17 

15.2 

0.85 

139.8 

-59 

16.4 

1.26 

162 

GTR212 

26218 

631 . 

0 . 

0 . 

-631 . 

150. 

788. 

15. 

61 . 

1 .04 

0.21 

0.33 

25.7 

1 .44 

139.2 

0 

18.5 

1.42 

140 

GTR216 

26218 

370. 

0 . 

0 . 

-370. 

37. 

410. 

15. 

15. 

0.92 

0.21 

0. 17 

15.6 

0.87 

143.4 

-64 

16.4 

1.26 

162 

GTR216 

26213 

634. 

O. 

o. 

-634. 

153. 

801 . 

15. 

63. 

1 .09 

0.21 

0.34 

27.5 

1.53 

148. 1 

0 

18.5 

1 .42 

139 

GTRW08 

26218 

385. 

0 . 

0 . 

-385. 

37. 

410. 

15. 

15. 

0.92 

0.21 

0. 14 

15.6 

0.87 

138.2 

-75 

17.0 

1.31 

159 

GTRW08 

26218 

880. 

0 . 

0 . 

-080. 

222. 

1030. 

15. 

90. 

1.25 

0.21 

0.30 

32. 1 

1.79 

124.7 

0 

23.0 

1 .76 

131 

GTP.W12 

26218 

381 . 

0 . 

0 . 

-381 . 

37. 

410. 

15. 

15. 

0.92 

0.21 

0. 15 

15.6 

0.87 

139.7 

-72 

16.8 

1.29 

160 

GTRW12 

26218 

861 . 

0 . 

0 . 

-861 . 

225. 

1041 . 

15. 

92. 

1.25 

0.21 

0.32 

32.3 

1 .80 

128.2 

0 

22.0 

1.69 

131 

GTRl/16 

26218 

380. 

0 . 

0 . 

-380. 

37. 

410. 

15. 

15. 

0.93 

0.21 

0. 15 

16.0 

0.89 

143.4 

-81 

16,8 

1.29 

159 

GTRW16 

26210 

812. 

0 . 

0 . 

-812. 

208. 

984. 

15. 

85. 

1 .23 

0.21 

0.32 

32.0 

1.78 

134.4 

0 

21.5 

1 .65 

132 


! 


NEVWELL PAGE PRINTING SYSTEM- Pi 188-02 











mNTIHg SVSTKM- PI un-OS 


[ 

I DATE 06/07/>y 





■ 

GENERAL ELECTRIC 

COMPANY 






rrtGE 46 I 

' I3SE-PEC-.1DV- 

DES-ENGR 




COGENERATION TECHNOLOGY ALTERNATIVES STUDY 







J 

H 








REPORT 5.2 










j 

j 






SUMMARY OF 

FUEL 

SAVED BY 

TYPE 

S ECONOMICS 







i 





FUEL use 

IN BTU*10**6- 


- 














** COGENERATION CASE'* ** NOCOGEN - 

COGEN** 

POWER 

COGEN 

Q6M 

POWER 

FESR 

CAPITAL 

NORM 

S/KW 

ROI 

LEVL 

NORM WRTH 

ECS PRCJCS 

DISTIL RESiDL 

COAL 

DISTIL 

RESIDL 

COAL 

REQD 

POWER 


/HEAT 


COST 

COST 

EQVL 


CHRG 

ENRG 

i 

!i 








MW 

MW 


RATIO 


* l 0**6 



(X) 




| OHSCGN 

28001 

0. 

80. 

1561 . 

0. 

0. 

0. F 

33. 

0. 

3. 18 

0.10 

0. 

60. 1 

1 .00 

158.4 

c 

44.6 

1 .00 

80 

1 STM141 

28001 

0. 

1425. 

0. 

0. 

-1345. 

1561 . 

33. 

33. 

1 .92 

0.10 

0.13 

38.4 

0.64 

92.0 

-23 

51 .5 

1 . 15 

162 

| STM141 

23001 

0. 

1529. 

0. 

0. 

-1385. 

1774. 

33. 

58. 

1 . 66 

0.10 

0.20 

39.8 

0.66 

88.9 

-19 

49.4 

1.11 

154 

1 STM141 

28001 

0. 

0. 

1425. 

0. 

80. 

136. F 

33. 

33. 

4.40 

0. 10 

0. 13 

77.7 

1 .29 

186. 1 

22 

39.2 

0.88 

137 

| STM141 

28001 

0. 

0. 

1529. 

0. 

143. 

245. F 

33. 

58. 

4.00 

0.10 

0.20 

76. 0 

1 .27 

169.7 

35 

35.3 

0.79 

130 

| STM 141 

28001 

0. 

0. 

1425. 

0. 

80. 

136. A 

33. 

33. 

4.17 

0.10 

0. 13 

62.9 

1.05 

150.6 

122 

37.3 

0.64 

141 

j! STM J 4 1 

28001 

0. 

0. 

1529. 

0. 

143. 

245. A 

33. 

58. 

3.88 

0.10 

0.20 

58. 1 

0.97 

129.6 

999 

33.2 

0.74 

135 

1 STM068 

28001 

0. 

1425. 

0. 

0. 

-1345. 

1561 . 

33. 

33. 

1 .84 

0.10 

0. 13 

36.8 

0.61 

88.1 

-21 

51.2 

1 . 15 

163 

8 STMOtS 

28001 

0. 

1458. 

0. 

0. 

-1358. 

1629. 

33. 

41 . 

1 .56 

0. 10 

0.16 

36.2 

0.60 

84.8 

-19 

50.3 

1 .13 

155 

STHCS3 

28001 

0. 

0. 

1425. 

0. 

80. 

136. F 

33. 

33, 

4.27 

0. 10 

0. 13 

76.6 

1 .28 

183.6 

24 

38.9 

0.87 

137 

STM083 

28001 

0. 

0. 

1458. 

o. 

100. 

171 . F 

33. 

41 . 

3.72 

0. 10 

0. 16 

71 . 1 

1.18 

166.5 

41 

36.7 

0.82 

130 

STH038 

28001 

0. 

0. 

1425. 

0. 

80. 

136. A 

33. 

33. 

4.12 

0.10 

0. 13 

58.9 

O.S58 

141.1 

999 

38.8 

0.63 

143 

STM060 

28001 

0. 

0. 

1458. 

0. 

100. 

171 . A 

33. 

41 . 

3.74 

0. 10 

0. 16 

56. 1 

0. 93 

131 .2 

999 

35. 1 

0.79 

135 

' PFBSTM 

23001 

0. 

0. 

1430. 

0. 

80. 

131 . 

33. 

33. 

5.20 

0.10 

0. 13 

78.2 

1 .30 

186.5 

19 

40. 1 

0.90 

137 

PFBSTM 

28001 

0 . 

0 . 

1710. 

0 . 

244. 

401 . 

33. 

99. 

6.81 

0. 10 

0.27 

75.2 

1 .25 

150.0 

43 

33.0 

0.74 

127 

1 T1STMT 

23C01 

0 . 

1428. 

0 . 

0. 

-1349. 

1561 . 

33. 

33. 

3.26 

0.10 

0. 13 

92. 1 

1.53 

219.9 

0 

53.7 

1 .32 

144 

I T I STMT 

28001 

0 . 

1 850. 

O. 

0 . 

-1520. 

2399. 

33. 

135. 

5.95 

0.10 

0.32 

205.8 

3.43 

379.8 

0 

66.5 

1 .49 

125 

1 T I STMT 

28001 

0. 

0. 

1428. 

0 . 

80. 

133. 

33. 

33. 

5.74 

0.10 

0. 13 

134,1 

2.23 

320.5 

2 

46.7 

1.05 

130 

i T I STMT 

23001 

0 . 

0 . 

1850. 

0. 

330. 

549. 

33. 

135. 

8.74 

0.10 

0.32 

258.9 

4.31 

477.7 

2 

50.3 

1 . 13 

113 

| T1HRSG 

20001 

0 . 

1483. 

0 . 

0 . 

-1404. 

1561 . 

33. 

33. 

3.79 

0.10 

0. 10 

117.4 

1 .95 

270.0 

0 

63.5 

1 .42 

138 

TJHRSG 

2800 1 

0 . 

1703. 

0. 

0. 

-1531 . 

1871 . 

33. 

70. 

5.19 

0.10 

0.17 

184.9 

3.08 

370.4 

0 

71 .4 

1.60 

125 

I TIHRSG 

2800 1 

0, 

0. 

1483. 

0. 

80. 

77. 

33. 

33. 

6.52 

0. 10 

O. 10 

166.7 

2.78 

» 6 

0 

52.0 

1.17 

125 

TIHRSG 

28001 

0 . 

0. 

1703. 

0 . 

172. 

167. 

33. 

70. 

7.90 

0.10 

17 

234.8 

3.91 

470.3 

o 

57.2 

1 .28 

114 j 

STIRL 

28001 

1487. 

0 . 

0 . 

-1487. 

80. 

1561 . 

33. 

33. 

2.28 

o. io 

0.09 

55 1 

0.92 

126.5 

158 

66.2 

1 .48 

156 » 


STIRL 

20001 

2306. 

0. 

o. 

-2306. 

418. 

2692. 


33. 

170. 

3.71 

0.10 

0.26 

117.8 

1 .96 

174.4 

0 

78.3 

1.76 

127 

STIRL 

28001 

0. 

1487. 

0. 

0. 

-1407. 

1561 , 


33. 

33. 

2.28 

0.10 

0.09 

55. 1 

0.92 

126.5 

-86 

55.5 

1.24 

150 

STIRL 

28001 

0. 

2306. 

0. 

0. 

-1888. 

2692. 


33. 

170. 

3.71 

0. 10 

0.26 

118.0 

1.96 

174.6 

0 

61.8 

1 .39 

118 

STIRL 

28001 

0. 

0. 

1437. 

0. 

80. 

74. 


33. 

33. 

4.82 

0. 10 

0.09 

97.7 

1 .63 

224.2 

9 

42.7 

0.96 

129 

| STIRL 

23001 

0- 

0. 

230S. 

0. 

418. 

386. 


33. 

170. 

7.92 

0. 10 

0.26 

210.4 

3,50 

31 1 .4 

5 

44.9 

1.01 

99 

S HE3T85 

28001 

0. 

0. 

1592. 

0. 

80. 

-31 . 

A 

33. 

33. 

5.13 

0.10 

0.03 

111.6 

1,86 

239.4 

1 

46.7 

1.05 

121 

HEGT85 

28001 

0. 

0. 

9304. 

0, 

2147. 

-823. 

A 

33. 

875. 

31 .64 

0. 10 

0. 12 

833.7 

13.88 

305.8 

0 

123.5 

2.77 

104 

HEGTSO 

26001 

0. 

Q. 

1576. 

0. 

80. 

-15. 

A 

33. 

33. 

5.08 

0.10 

0.04 

108.5 

1 .81 

235.0 

2 

46.0 

1 .03 

122 

HEGT6C 

20001 

0. 

0. 

3705. 

0. 

705. 

-132. 

A 

33. 

287. 

11.55 

0.10 

0. 13 

272. 1 

4.53 

245.3 

0 

59.5 

1 .33 

79 

KEGTOO 

28001 

0. 

0. 

1562. 

c. 

80. 

-1 . 

A 

33. 

33. 

5.05 

0. 10 

0.05 

104.3 

. 1.74 

227.9 

3 

45.2 

1 .01 

124 

HEGTOO 

28001 

0. 

0. 

2232. 

0. 

285. 

-4. 

A 

33. 

116. 

6.75 

0. 10 

0.11 

149.4 

2.49 

226.3 

2 

47,6 

1.07 

97 

FCMCCL 

28001 

0. 

0. 

1458. 

0. 

80. 

105. 


33. 

33. 

5.55 

0. 10 

0. 1 1 

106.7 

1.76 

250.0 

5 

44.3 

0.99 

131 

FCMCCL 

23001 

0 

0. 

2324. 

0. 

508. 

670. 


33. 

207. 

11.53 

0. 10 

0.34 

183.4 

3.05 

269,4 

8 

39.5 

0.89 

103 

FCSTCL 

28001 

0. 

0. 

1449. 

0. 

80. 

112. 


33. 

33. 

5.45 

0. 10 

0.12 

104.7 

1.74 

246.5 

6 

43.9 

0.98 

131 

FCSTCL 

28001 

0. 

0. 

2732. 

0. 

739. 

1037. 


33. 

302. 

13.72 

0. 10 

0.39 

217.9 

3.63 

272.2 

9 

34.0 

0.76 

100 

I GGTST 

23001 

O. 

0. 

1490. 

0. 

80, 

71 . 


33. 

33. 

4.65 

0.10 

0.09 

99.6 

1 .66 

228. 1 

7 

4C.3 

0.97 

129 

IGGTST 

28001 

0. 

0. 

2546. 

0. 

509. 

451 . 


33. 

207. 

5. 63 

0. 10 

0.27 

178.8 

2.98 

239.7 

9 

37.2 

0.83 


GTSOAR 

28001 

0. 

1486. 

0. 

0. 

-1406. 

1561 . 


33. 

33. 

2.04 

0.10 

0,09 

48.8 

0.81 

112.2 

-45 

54.5 

1 .22 


GTSCJAR 

20001 

0. 

2594. 

0. 

0, 

-2053. 

3104. 


33. 

220. 

2.68 

0. 10 

0.29 

88.6 

1 .48 

1 16.6 

0 

56.9 

1.28 

mm 
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**COGENERAT10N CASE** **NOCOGEN - 

COGEN** 

POWER 

COGEN 

o&m 

POWER 

FESR 

CAPITAL 

NORM 

S/K.W 

ROI 

LEVL 

NORM WRTH 

1 ECS PROCS 

DISTIL 

RES I DL 

COAL 

DISTIL 

RES I DL 

COAL 

REQD 

POWER 


/HEAT 


COST 

COST 

EOVL 


CHRG 

ENRG 










MW 

MW 


RATIO 


*10**6 



(X) 




GTAC08 

28001 

0. 

1456. 

0. 

0. 

-1376. 

1561 . 

33. 

33. 

1 .91 

0. 10 

0. 1 1 

43.5 

0.72 

101 .9 

-30 

52-9 

1 .19 

157 

GTAC08 

28001 

0. 

2138. 

0. 

0. 

-1723. 

2683. 

33. 

169. 

2.22 

0.10 

0.31 

64.0 

1.07 

102.2 

0 

49.5 

1.11 

131 

GTAC1 2 

28001 

0. 

1459. 

0. 

0. 

-1379. 

1561 . 

33. 

33. 

2.00 

0. 10 

0. 1 1 

47.6 

0.79 

111.3 

-38 

53.5 

1.20 

155 

GTAC1 2 

2eooi 

0. 

2370. 

0. 

0. 

-1850. 

3033. 

33. 

212. 

2.57 

0. 10 

0.33 

77. 1 

1.28 

111.0 

0 

49.9 

1.12 

125 

GTAC16 

28001 

0. 

1463. 

0. 

0. 

-1383. 

1561 . 

33. 

33. 

2.02 

0. 10 

0.11 

48.5 

0.81 

113.2 

-41 

53.8 

1.21 

154 

GTAC16 

28001 

0. 

2544. 

0. 

0. 

-1953. 

3271 . 

33. 

241 . 

2.86 

0. 10 

0.34 

88.3 

1.47 

118.4 

0 

51 . 1 

1 . 15 

122 

GTWC16 

28001 

0. 

1479. 

0. 

0. 

-1399. 

1561 . 

33. 

33. 

2. 02 

0.10 

0.10 

48.3 

0.80 

111.4 

-42 

54.2 

1.22 

154 

GTWC16 

28001 

0. 

2718. 

0. 

0. 

-2103. 

33&5. 

33. 

251 . 

2.73 

0. 10 

0.32 

82.4 

1.37 

103.5 

0 

53.9 

1.21 

121 

CC1626 

23001 

0. 

1481 . 

0. 

0. 

-1402. 

1561 . 

33. 

33. 

2.12 

0. 10 

0.10 

48.3 

0.80 

111.2 

-47 

54.6 

1.22 

154 

-'1626 

28001 

0. 

3490. 

0. 

0, 

-2556. 

4422. 

33. 

381 . 

3.66 

0.10 

0.35 

108.3 

1.80 

105.9 

0 

56.1 

1.26 

117 

CC1622 

28001 

0. 

1474. 

0. 

0. 

-1394. 

1561 . 

33. 

33. 

2.12 

0. 10 

0.10 

48.3 

0.60 

111,9 

-46 

54.3 

1.22 

154 1 

CC1622 

23001 

C. 

3184. 

0. 

0. 

-2345. 

4105. 

33. 

342. 

3.68 

0.10 

0.36 

114. 1 

1.90 

122.2 

0 

54.8 

1.23 

117 F 

CC1222 

28001 

0. 

1472. 

0 . 

0. 

-1392. 

1561 . 

33. 

33. 

2. 1 1 

0.10 

0.10 

47.6 

0.79 

110.4 

-44 

54.2 

1.21 

154 

C"1222 

26001 

0. 

3157, 

0. 

0. 

-2322. 

4089. 

33. 

340. 

3.57 

0. 10 

0.36 

106.4 

1.77 

115. 1 

0 

53.4 

1.20 

118 

CCOf '2 

26001 

0. 

1460. 

0. 

0. 

-1380. 

1561 . 

33. 

33. 

2.10 

0.10 

0. 1 1 

47.3 

0.79 

110.7 

-41 

53.7 

1.21 

155 

CCOl iZ 

23001 

0. 

2668. 

0. 

0. 

-2007. 

3506. 

33. 

269. 

2.95 

0. 10 

0.36 

83.6 

1 .39 

107.0 

0 

49. 1 

1.10 

123 

STIG15 

28001 

0. 

1581 . 

0. 

0. 

-1501 . 

1 561 . 

33. 

33. 

2.31 

0.10 

0.04 

48.5 

0,81 

104.7 

-55 

57.8 

1.30 

148 

STIGIS 

28001 

0. 

84615. 

0. 

0 . 

-61444. 

78863, 

33. 

9449. 

142.09 

0.10 

0. 17 

2270.3 

37.79 

91.6 

0 

1 173.3 

26.32 

696 

STIG10 

28001 

0. 

1555. 

0. 

0. 

-1475. 

1561 . 

33. 

33. 

2.19 

0. 10 

0.05 

47.5 

0.79 

104.2 

-49 

56.8 

1.27 

150 

STJG10 

26001 

0. 

8302. 

0. 

0. 

-6159. 

8468. 

33. 

874. 

11.72 

0.10 

0.22 

222.1 

3.70 

91 .3 

0 

129.5 

2.91 

129 

STIGiS 

28001 

0. 

1543. 

0. 

0. 

-1463. 

1561 . 

33. 

33. 

2.20 

0. to 

0.06 

47.0 

0.78 

104.0 

-46 

56.3 

1.26 

151 

STIGIS 

28001 

0. 

5218. 

0. 

0. 

-3961 . 

5503. 

33. 

513. 

7.50 

0.10 

0.23 

136.2 

2.27 

89. 1 

0 

91.0 

2.04 

117 

DEADV3 

28001 

0. 

1521 . 

0. 

0. 

-1441 . 

1561 . 

33, 

33. 

2.39 

0. 10 

0.07 

60.7 

1.01 

136.2 

999 

57.3 

1.28 

146 

DEADV3 

28001 

0. 

5366. 

0. 

o. 

-3935. 

6085. 

33. 

584. 

9.83 

0. 10 

0.29 

352. 1 

5.26 

223.9 

0 

106.5 

2.39 

120 

DEHTPM 

20001 

0. 

1462. 

0. 

0 . 

-1383. 

1561 . 

33. 

33. 

2.49 

0. 10 

0- 1 1 

62.2 

1.04 

145.2 

0 

55.7 

1.25 

149 

DEHTPM 

28001 

0. 

2567. 

0. 

0. 

-1964. 

3314. 

33. 

246. 

5.55 

0.10 

0.34 

185.2 

3.08 

246.1 

0 

63.7 

1 .43 

115 

DES0A3 

20001 

1540. 

O. 

0. 

-1540. 

80. 

1561 . 

33. 

33. 

2.52 

0. 10 

0.06 

66.0 

1.10 

146.3 

0 

69.6 

1.56 

150 

DES0A3 

28001 

6433. 

0 . 

0 . 

-6423. 

1669. 

6883. 

33. 

681 . 

14.00 

0. 10 

0.25 

516.0 

8.59 

273.7 

0 

188.7 

4.23 

158 

DESOA3 

20001 

0 . 

1540. 

0 . 

0 . 

-1460. 

1561. 

33. 

33. 

2.52 

0.10 

0.06 

66.0 

1 . 10 

146.3 

0 

58.6 

1.31 

143 

DESOA3 

28001 

0 . 

6433. 

0 . 

0 . 

-4764 . 

6883. 

33. 

681 . 

14.00 

0,10 

0.25 

516.0 

8.59 

273.7 

0 

142.4 

3. 19 

132 

GTSGAD 

28001 

1468. 

0 . 

0 . 

-1458. 

80. 

1561 . 

33. 

33. 

1 .97 

0. 10 

0. 1 1 

46.2 

0.77 

107.4 

-67 

64.2 

1 .44 

161 

GTSOAD 

28001 

2388. 

0 . 

0 . 

-2388. 

501 . 

2972. 

33. 

204. 

2.33 

0.10 

0.31 

67.3 

1 .12 

96.2 

0 

68.0 

1.52 

136 


GTRAOS 

28001 

1482. 

0. 

0. 

-1482. 

80. 

1 561 . 

33. 

33. 

2.05 

0. 10 

0. 10 

49.8 

0.83 

1 14.8 

-89 

65.2 

1 .46 

159 

GTRA08 

26001 

3271 . 

0. 

0. 

-3271 . 

839. 

4104. 

• 33. 

342. 

3.87 

0.10 

0.34 

126.2 

2. 10 

131.7 

0 

82.3 

1.85 

128 

GTRA12 

2800 1 

1478. 

0. 

0. 

-1478. 

80, 

1561 . 

33. 

33. 

2.06 

0.10 

0. 10 

50. 1 

0.83 

115.8 

-90 

65. 1 

1 .46 

159 

GTRA12 

26001 

3177. 

0. 

0. 

-3177. 

816. 

4031 . 

33. 

333. 

3.79 

0.10 

0.34 

123.2 

2.05 

132.3 

O 

80.0 

1.80 

128 

GTRA16 

28001 

1476. 

0. 

0. 

-1476, 

80, 

1561 . 

33. 

33. 

2.08 

0.10 

0. 10 

51.0 

0.85 

1 17.8 

-96 

65. 1 

1.46 

158 

GTRA1 6 

28001 

3036. 

0. 

0. 

-3036. 

761 . 

3843. 

33. 

310. 

3.79 

0. 10 

0.34 

123.7 

2.06 

139.1 

0 

79.2 

1.78 

128 

GTR208 

28001 

1477. 

0 . 

0 . 

-1477. 

80. 

1561 . 

33. 

33. 

2. 03 

0.10 

0.10 

48.7 

0.81 

112.6 

-91 

64.9 

1 .45 

159 

GTR208 

28001 

2736. 

0 . 

0. 

-2736. 

629. 

3401 . 

33. 

257. 

3.06 

0. 10 

0.32 

96.3 

1.60 

120.2 

0 

74.8 

1 .68 

130 

GTR212 

28001 

1477. 

0 . 

0 . 

-1477. 

80. 

1561 . 

33. 

33. 

2.04 

0. 10 

0.10 

49.3 

0.82 

113.9 

-84 

65.0 

1 .46 

159 

GTR212 

28001 

2845. 

0 . 

0 . 

-2845. 

675. 

3553. 

33. 

275. 

3.28 

0.10 

0.33 

104,0 

1 .73 

124.7 

0 

76.3 

1.71 

129 

GTR21 6 

28001 

1474. 

0 . 

0 . 

-1474. 

80. 

1561 . 

33. 

33. 

2.06 

0, 10 

0. 10 

50. 1 

0.83 

115.9 

-89 

64.9 

1.46 

159 

GTR216 

28001 

2357. 

0 . 

0 . 

-2857. 

692. 

361 1 . 

33. 

282. 

3.48 

0. 10 

0.34 

111.7 

1.86 

133.4 

0 

76.4 

1 .71 

128 
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r ^sGE 48 



GTRW08 28001 
GTRW08 2e001 
GTRW12 28001 
GTRW12 28001 


1507. 

3966. 

1497. 

3880. 



pi 


2.06 

0. 10 

0.09 

50.2 

3.91 

0. 10 

0.32 

126.6 






0. 

0, 

0. 

O. 

-1492. 

-3319. 

-1493. 

-3296. 

80. 

816. 

80. 

803. 

1561 , 
4025. 
1561 . 
3983. 

33. 

33. 

33. 

33. 

33. 

333. 

33. 

327. 

2.03 
3.24 

2.04 
3.31 

0. 1C 
0.10 
0.10 
0. 10 

0.09 

0.31 

0.09 

0.31 

48.7 

100.8 

49.4 

103.5 

0.81 

1.68 

0.82 

1.72 

111.5 

103.6 
112.9 
107.2 

-83 

0 

-87 

0 

65.5 
82,8 

65.6 
83.3 

1 .47 
1.86 
1 .47 
1.87 

159 

130 

158 

129 


0. 

-1528. 

80. 

1561 , 

33. 

33. 

5.29 

0. 10 

0.07 

58.8 

0.98 

131 .3 

999 

71 .2 

1 .60 

154 


0. 

-6471 . 

1767. 

721 1 . 

33. 

721 . 

80.02 

0.10 

0.28 

379. S 

6.32 

200.4 

0 

233.7 

5.24 

190 


0. 

-1489. 

80. 

1561 . 

33. 

33. 

5.06 

o io 

0.09 

59.8 

1.00 

137. 1 

999 

69.6 

.1 .56 

156 


0. 

-4721 . 

1398. 

5974. 

33. 

570. 

60.04 

0. 10 

0.36 

340.4 

5.66 

246.0 

0 

171.6 

3.85 

166 
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FUEL USE IN BTU* 10**6- 


-- 










** COGENERATION CASE** **NOCOG'EN - 

COGEN** 

POWER 

COGEN 

O&M 

POWER FESR 

CAPITAL 

NORM 

S/KW 

ROI 

LEVL 

NORM WRTH 

ECS PROCS DISTIL RESIDL COAL DISTIL RES I DL 

COAL 

REQD 

POWER 


/HEAT 

COST 

COST 

EQVL 


CHRG 

ENRG 



MW 

MW 


RATIO 

*10**6 



(XI 




ONOCGN 

28002 

STM 141 

28002 

STM141 

28002 

STM 141 

28002 

STM088 

28002 

STM008 

28002 

STM088 

28002 

PFBSTM 

28002 

PFBSTM 

28002 

T I STMT 

28002 

T I STMT 

28002 

T I STMT 

28002 
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T l STMT 
TIHRSG 
TIHRSG 
STIRL 


STIRL 

STIRL 

STIRL 

STIRL 


STIRL 

HEQT85 

HEGT65 

HEGT60 


HEGT60 

HEGTOO 

HE-3TOO 

FCMCCL 


FCMGCL 

FCSTCL 

FC3TCL 

IGGTST 


I GGTST 
GTSOAR 
GTSOAR 
GTAC08 


GTAC08 

GTACI2 

GTAC12 

GTAC16 





2S002 

28002 

28002 

28002 


28002 2209. 


28002 

28002 

28002 


28002 

20002 

28002 

28002 


28002 

26002 

28002 

28002 


20002 

28002 

28002 

28002 


2S002 

28002 

28002 

28002 


2S002 

29002 

28002 

28002 




9. 0. 

0. 1699. 

O. 2209. 

0 


O. -2209. 

0 . 0 . 

O. 0. 

1699 


316. 

-1467. 

165. 

189. 


4 

-1509. 

-1809. 

189. 


526. 

1793. 

160. 

1874. 


2579. 

1874. 

2579. 

175. 


73.0 
146.6 
199. 1 
191.8 


250.4 
178.8 
227. 1 
74.4 


113.0 
74.5 
113.2 
129. 1 


152. 1 

321.0 
383.3 

420.0 


482.3 

373.8 

474.7 

149.5 


174.6 

149.6 
174.8 
259.4 


1.45 141 
1.11 149 
1,17 134 
0.67 132 


52.4 0.90 118 

59.9 1.03 117 

129.0 2.21 91 

58.2 1 .00 1 19 
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FUEL USE IN BTU* 1 0**6- 

** COGENERATION CASE** **NOCOGEN - 

COGEN** 

POWER 

COGEN 

O&M 

POWER FESR 

CAPITAL 

NORM 

S/KW ROI 

LEVL 

NORM WRTH 

PROCS DISTIL RES I DL COAL DISTIL RES I DL 

COAL 

REQD 

POWER 


/h'EAT 

COST 

COST 

EQVL 

CHRG 

ENRG 




MW 


RATIO 

*10**6 


(X) 




0TR312 28002 
0TR312 26002 
GTR3I6 28002 


1710. 

3180. 

1712. 

3158. 


FCPADS 

26002 

1795. 

FCPADS 

28002 

6200. 

FCMCDS 

23002 

1704. 

FCMCDS 

28002 

4524 . 


IKLlli. 










GE PR 
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FUEL USE IN BTU* 1 0**6- 

** COGENERATION CASE-* ** NOCOGEN - 
PROCS DISTIL RES I DL COAL DISTIL RES I DL 


ON0CGN 

28003 

STM141 

28003 

STM 141 

28003 

STM141 

28003 

STM088 

28003 

STM088 

28003 

S1M083 

28003 

PF3STM 

26003 

T I STMT 

28003 

T I STMT 

28003 

T I STMT 

28003 

T I STMT 

28003 


RS 

RS 

RL 

RL 


STIRL 

STIRL 

STIRL 

STIRL 


COGEM** POWER COGEN 
COAL REGD POWER 
MW MW 


POWER FESR 

/HEAT 

RATIO 


CAPITAL NORM S/KW ROI LEVL NORM WRTH 



COST 

* 10**6 


4.4 
5.9 

8.5 


COST EQVL 


CHRG ENRG 



. -1169. 

1403. 


97. 

35. 

1.44 

0.35 

0.31 

32.6 

0.60 

88.5 

-15 

65.9 

1.06 

141 

86. 

147. 

F 

97. 

35. 

3.37 

0.35 

0 . 1 1 

64.0 

1.18 

174.1 

45 

54.4 

0.88 

119 

86. 

147. 

A 

97. 

35. 

3.37 

0.35 

0.11 

51 . 1 

0.94 

138.9 

999 

53.1 

0.85 

124 

210. 

345. 


97. 

66. 

6.03 

0.35 

0.26 

68.0 

1 . 25 

157.5 

66 

44.5 

0.72 

139 


». 97. 

97. 

5.08 

0.35 

0.30 

163.8 

. 3.01 

368.9 i 

». 97. 

116. 

5.34 

0. 35 

0.32 

183. 1 

3.36 

392.4 l 

f . 97. 

97. 

7.72 

0.35 

0.30 

212.9 

3.91 

479.6 1 

I. 97. 

116. 

7.82 

0.35 

0.32 

230.5 

4.24 

493.9 1 


164.4 

208.9 
82.2 

101 . 9 


382.5 
486. 1 
165.8 
175.2 


71 . 1 

1 . 14 

148 

72. 1 

1 . 16 

139 

58.8 

0.95 

139 

58.4 

0.94 

131 

81 . 1 

1 .31 

1 19 

69.2 

1.11 

111 

77.8 

1.25 

153 

81.6 

1.31 

143 

65 S 

1.06 

148 

67.3 

1.08 

138 

52.6 

0.85 

132 

i 52.7 

0.85 

122 


56.3 

0.91 

122 

55.8 

0.90 

111 

52. 1 

0,84 

139 

49.0 

0.79 

129 

52. 1 

0.84 

140 

44.4 

0.71 

125 

50.0 

0.81 

133 

46.4 

0.75 

121 
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GENERAL ELECTRIC COMPANY 
COGENERATION TECHNOLOGY ALTERNATIVES STUDY 
REPORT 5.2 

SUMMARY OF FUEL SAVED BY TYPE & ECONOMICS 


FUEL USE IN BTU* 10**6 


**COGENERATI ON CASE** **MOCOGEN 
ECS PROCS DISTIL RES I DL COAL DISTIL RES I DL 

- COGEN** 
COAL 

POWER 

REOD 

MW 

COGEN 

POWER 

MW 

06M 

POWER 

/HEAT 

RATIO 

FESR 

CAPITAL 

COST 

*10**6 

NORM 

COST 

4/KW 

EQVL 

ROI 

(X) 

LEVL 

CHRG 

NORM WRTH 
ENRG 

CC1626 

28003 

0. 

3005. 

0. 

0. 

-2201 . 

3807. 

97. 

328. 

3.27 

0.35 

0.35 

95.0 

1.74 

107.8 

4 

62.6 

1.01 

133 | 

CC1622 

28003 

0. 

1651 . 

0. 

0. 

-1412. 

1912. 

97. 

97. 

2.44 

0.35 

0.23 

57.6 

1 .06 

119. 1 

21 

61 .3 

0.99 

157 

CC1622 

28003 

0. 

2741 . 

0. 

0. 

-2019. 

3534. 

97. 

295. 

3.23 

0.35 

0.36 

97.5 

1.79 

121.4 

7 

61.2 

0.98 

136 

CC1222 

28003 

0. 

1646. 

0. 

0. 

-1408. 

1912. 

97. 

97, 

2.42 

0.35 

0.23 

55.8 

1.03 

115.7 

51 

60.9 

0.98 

158 

CC1222 

28003 

0. 

2718. 

0. 

0. 

-1999. 

3520. 

97. 

293. 

3. 15 

0.35 

0.36 

91 .3 

1.68 

114.6 

9 

60.0 

0.97 

137 

CC0822 

26003 

0. 

1610. . 

0. 

0. 

-1371 . 

1912. 

97. 

97. 

2.28 

0.35 

0.25 

50.5 

0.93 

107.0 

999 

59.0 

0.95 

162 

CC0822 

28003 

0. 

2297. 

0. 

0. 

-1728. 

3019. 

97. 

232. 

2,61 

0.35 

0.36 

71.9 

1.32 

106.9 

24 

56.3 

0.91 

146 

STIG15 

28003 

0. 

1971 . 

0. 

0. 

-1733. 

1912. 

97. 

97. 

3.32 

0.35 

0.08 

61.5 

1 . 13 

106.4 

0 

72.6 

1 .17 

142 

STIG15 

28003 

0. 

72846. 

0. 

0. 

■52898. 

67898. 

97. 

SI 34 . 

122.67 

0.35 

0.17 

1960.1 36.02 

91.8 

0 

1025. 1 

16.49 

450 

ST1G10 

28003 

0 . 

1894. 

0. 

0. 

- 1 655 . 

1912. 

97. 

97. 

2.89 

0.35 

0. 12 

55,5 

1.02 

100.1 

999 

69.1 

1.11 

147 

STIG10 

28003 

0. 

7’47. 

0. 

0. 

-5202 , 

7290. 

97. 

752, 

10.23 

0,35 

0.22 

193.4 

3.55 

92.3 

0 

125.9 

2.03 

112 

STIG S 

28003 

0 . 

1858. 

0 . 

0 . 

-1620. 

1912. 

97. 

97. 

2.89 

0.35 

0. 14 

54.1 

1,00 

99.4 

166 

67.8 

1 .09 

150 

STIG1S 

28003 

0 . 

4492. 

0 . 

0 . 

-34 10; 

4738. 

97. 

44 . 

6.71 

0.35 

0.23 

124.6 

2.29 

94.6 

0 

93.4 

1 .50 

117 [ 

DEADV3 

28003 

0 . 

1792. 

0 . 

0 . 

-1554. 

1912. 

97. 

97. 

3.31 

0.35 

0. 17 

92.4 

1.70 

176.0 

0 

70.2 

1.13 

142 

DEADV3 

28003 

0 . 

4620. 

0 . 

0 . 

-3388. 

5238. 

97. 

502. 

8.86 

0 . 35 

0.29 

315.2 

5.79 

232.8 

0 

107.4 

1.73 

115 1 

DEHTPM 

28003 

0 . 

1617. 

a. 

0 . 

-1379. 

1912. 

97. 

97. 

3.40 

0.35 

0.25 

93.4 

1,72 

197.2 

0 

64.8 

1 .04 

150 

DEHTPM 

28003 

0 . 

2210. 

0 . 

0 . 

-1691 . 

2853. 

97. 

212. 

4.87 

0.35 

0.34 

160.0 

2.94 

247.0 

0 

69.0 

1.11 

136 * 

DES0A3 

20003 

1848. 

0 . 

0 . 

-1848. 

238. 

1912. 

97. 

97. 

3.71 

0.35 

0. 14 

108.3 

1.99 

199.9 

0 

87.3 

1 .41 

142 

DESOA3 

28003 

5539. 

0 . 

0 . 

-5539. 

1437. 

5925. 

97. 

586. 

12. 17 

0.35 

0.25 

445. 1 

8.18 

274.2 

0 

176.6 

2.84 

132 

DES0A3 

28003 

0 . 

1648. 

0 . 

0 . 

-1610. 

1912. 

97. 

97. 

3.71 

0.35 

0. 14 

108.3 ' 

1,99 

IS9.9 

0 

74.0 

1 . 19 

137 

DESCIA3 

26003 

0 . 

5539. 

0 . 

0 . 

-4102. 

5925. 

97. 

586. 

12. 17 

0.35 

0.25 

445. 1 

8.18 

274 . 2 

0 

136.8 

2,20 

116 

GTSOAD 

28003 

1634. 

0 . 

Q. 

- 1 634 . 

238. 

1912. 

97. 

97. 

2. 1 1 

0.35 

0.24 

49.5 

0.91 

103.3 

-74 

71.2 

1.15 

166 

GTSOAD 

28003 

2056. 

0 . 

0 . 

-2056. 

432. 

2559. 

97. 

176. 

2. 1 1 

0. 35 

0.31 

60. 1 

1 .10 

99.8 

0 

72.8 

1 . 17 

156 

GTRA08 

28003 

1676. 

0 . 

0 . 

-1676. 

238. 

1912. 

97. 

97. 

2.42 

0.35 

0.22 

61.2 

1 .12 

124.5 

O 

74.3 

1 .20 

160 

GTRA08 

28003 

2816. 

0 . 

0 . 

-2816. 

723. 

3533. 

97. 

295. 

3.46 

0.35 

0.34 

111.0 

2.04 

134.5 

0 

85.2- 

1.37 

140 

GTRA1 2 

28003 

1663. 

0 . 

0 . 

-1663. 

238. 

1912. 

97. 

97. 

2.38 

0.35 

0.23 

59.9 

1.10 

122.9 

0 

73.7 

1.19 

161 

GTRA12 

28003 

2735. 

0 . 

0 . 

-2735. 

704. 

3470. 

97. 

287. 

3.37 

0.35 

0.34 

107.7 

1.98 

134.3 

0 

83.2 

1.34 

142 

GTRAt 6 

28003 

1659. 

0 . 

0 . 

-1659. 

238. 

1912 

97. 

97. 

2.48 

0.35 

0.23 

63.8 

1.17 

131,2 

0 

74.0 

1.19 

160 

GTRA16 

28003 

2613. 

0 . - 

0 ,. 

-2613. 

656. 

3309. 

97. 

267. 

3.37 

0.35 

0.34 

108.2 

1.99 

141 .3 

0 

82.5 

1 .33 

143 

GTf^208 

28003 

1660. 

0 . 

0 . 

-1660. 

238. 

1$*Y2. 

97. 

97. 

2.26 

0.35 

0.23 

55.4 

1.02 

113.8 

999 

73.0 

1 . 17 

163 

GTR208 

28003 

2355. 

0 . 

0 . 

-2355. 

542. 

2S28. 

97. 

221 . 

2.63 

0.35 

0.32 

79.6 

1 .46 

1 15.4 

0 

78.0 

1.26 

149 

GTR212 

28003 

1662. 

0. 

0 . 

- 1 662 . 

238. 

1i>12. 

97. 

97. 

2.30 

0.35 

0.23 

56.7 

1 .04 

116.4 

0 

73.2 

1 . 18 

162 

GTR21 2 

28003 

2449. 

0 . 

0 . 

-2449. 

581 . 

3059. 

97. 

237. 

2.79 

0.35 

0.33 

85.8 

1.58 

119.6 

0 

79.3 

1.28 

147 

GTR216 

20003 

1652. 

0 . 

0 . 

-1652. 

238. 

1912. 

97. 

97. 

2.35 

0.35 

0.23 

58.8 

1 .08 

121 .5 

0 

73. 1 

1 .18 

162 

GTR216 

26003 

2459. 

0 . 

0 . 

-2459. 

593. 

3108. 

97. 

243. 

2.96 

0.35 

0.34 

92.3 

1.70 

128. 1 

0 

79.3 

1 .28 

146 

GTRV/03 

28003 

1751 . 

0 . 

0 . 

-1751 . 

238. 

1S12. 

97. 

97. 

2.34 

0.35 

0. 19 

57.5 

1.06 

112.0 

0 

76.8 

1.24 

158 

GTRW08 

28003 

3414. 

0 . 

0 . 

-3414. 

861 . 

3998. 

97. 

351 . 

3.53 

0.35 

0.30 

111.9 

2.06 

111.9 

0 

97.3 

1 .57 

135 | 

GTRW12 

2C003 

1721 . 

0 . 

0 . 

-1721 . 

238. 

1312, 

97. 

97. 

2.33 

0.35 

0.20 

57.4 

1 .06 

113.9 

0 

75.6 

1.22 

159 1 

GTRW12 

28003 

3340. 

0 . 

0 . 

-3340. 

874. 

4040. 

97. 

356. 

3.54 

0.35 

0.32 

112.7 

2,07 

115.1 

0 

93.5 

1.50 

136 j 

GTRW16 

28003 

1715. 

0 . 

0 . 

-1715. 

238. 

1912. 

97. 

97. 

2.36 

0.35 

0.20 

58.5 

1 .08 

116.5 

0 

75.5 

1.21 

159 1 

GTRl/1 6 

28003 

3150. 

0 . 

0 . 

-3150. 

808. 

3820. 

97. 

330. 

3.29 

0.35 

0.32 

103.3 

1.90 

111.9 

0 

90.2 

1 .45 

139 i 

GTR308 

28003 

1780. 

0 . 

0 . 

-1780'. 

238. 

1912. 

97. 

97. 

2.30 

0.35 

0. 17 

55,7 

1.02 

106.8 

999 

77.7 

1.25 

157 1 

GTR308 

23003 

2S52. 

0 . 

0 . 

-2952. 

658. 

3316. 

97. 

268. 

2.85 

0.35 

0.26 

86. 1 

1 .58 

99.6 

O 

92.7 

1.49 

141 j 


GTR312 28003 1706. Ol 0. -1706. 238. 1912. 97. 97. 2. 28 0.35 0.21 55.4 1.02 110.9 999 74. S 1.20 161 
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SUMMARY OF FUEL SAVED BY TYPE « ECONOMICS 
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FUEL USE IN BTU* 1 0**6 


ECS PROCS D! 

**COGENERATI ON CASE 
ST I L RES I DL COAL 

s* a* NO COGEN - 
DISTIL RESIDL 

COGEN** 

COAL 

POWER 

REQD 

MW 

COGEN 

POWER 

MU 

O&M 

POWER 

/HEAT 

RATIO 

FESR 

CAPITAL 

COST 

*10**6 

NORM 

COST 

S/KW 

EQVL 

ROI 

CX> 

LEVL 

CHRG 

NORM WRTH 
ENRG 

GTR312 

20003 

2857. 

0 . 

U . 

-2857. 

702. 

3465. 

97. 

286. 

2. 89 

0.35 

0.31 

88.2 

1.62 

105.3 

0 

85.5 

1.38 

143 

GTR316 

28003 

1708. 

0 . 

0 . 

-1708. 

238. 

1912. 

97. 

97. 

2.31 

0.35 

0.21 

56.7 

1 .04 

1 13.3 

0 

75.0 

1 .21 

160 

GTR316 

28003 

2838. 

0 . 

0 . 

-2838. 

691 . 

3429. 

97. 

282. 

2.95 

0.35 

0.31 

90.7 

1.67 

109. 1 

0 

86.0 

1 .38 

143 

FCPADS 

28803 

1812. 

0 . 

0 . 

-1812. 

238. 

1912. 

97. 

97. 

12.29 

0.35 

0.16 

86.0 

1.58 

162.0 

0 

92.2 

1 .48 

151 

FCPADS 

20003 

5571 . 

O. 

0 . 

-5571 . 

1521 . 

6208. 

97. 

620. 

68. 95 

0.35 

0.28 

327.9 

6.03 

200.9 

0 

215.3 

3.46 

153 

FCMCDS 

28003 

1698. 

0 . 

0 . 

-1698. 

238. 

1912. 

97. 

97. 

11.63 

0.35 

0.21 

89.5 

1.64 

179.8 

0 

87.4 

1.41 

155 

FCMCDS 

28003 

4064. 

0 . 

0 . 

-4064. 

1204. 

5143. 

97. 

491 . 

51 .89 

0.35 

0.36 

299.7 

5.51 

251.6 

0 

162.7 

2.62 

147 
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DATE 06/07/7*1 
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REPORT 5.2 

SUMMARY OF FUEL SAVED BY TYPE & ECONOMICS 
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FUEL USE IN BTU* 10**6 


— 

-- 














** COGENERATION CASE** **NOCOGEN 

- COGEN** 

POWER 

COGEN 

GSM 

POWER 

FESR 

CAPITAL 

NORM 

S/KW 

ROI 

LEVL 

NORM WRTH 

ECS PROCS 

DISTIL 

RES I DL 

COAL 

DISTIL 

RES I DL 

COAL 


REQD 

POWER 


/HEAT 


COST 

COST 

EQVL 


CHRG 

ENRG 











MW 

MW 


RATIO 


*1 0**6 



CXI 




ONOCGN 

28121 

0 . 

294. 

1297. 

0. 

0 . 

0. 

F 

120. 

0. 

1.20 

1.55 

0. 

18.9 

1.00 

207.1 

0 

48. 1 

1.00 

80 

STM141 

28121 

0. 

635. 

835. 

0. 

-340. 

462. 


120. 

18. 

0.75 

1 .55 

0.08 

12.5 

0.66 

110.4 

999 

47.3 

0.98 

124 

STM 14'; 

28121 

0, 

249. 

1220. 

0. 

45. 

77. 

F 

120. 

18. 

1.56 

1.55 

0.08 

25.3 

1.34 

223.9 

35 

44.5 

0.92 

104 

STM 141 


0. 

249. 

1220. 

0. 

45. 

77. 

A 

120. 

18. 

1 .40 

1 .55 

0.08 

18.5 

0.98 

163.7 

999 

43.6 

0.91 

1 1 1 

STM088 

28121 

0. 

628. 

872. 

0 . 

-333. 

425. 


120. 

14. 

0.72 

1.55 

0.06 

11,2 

0.59 

104.6 

-4 

48.0 

1.00 

122 

STM088 

28121 

0. 

261 . 

123S. 

0. 

34. 

58. 

F 

120. 

14. 

1 .47 

1 .55 

0.06 

23.4 

1.24 

217.8 

36 

45.4 

0.94 

101 

STM088 

28121 

0. 

261 . 

1239. 

0. 

34. 

58. 

A 

120. 

14. 

1 .35 

1.55 

0.06 

17.5 

0.93 

163.0 

999 

44.6 

0.93 

108 

PFBSTM 

28121 

0. 

225. 

1181 . 

0. 

70. 

116. 


120. 

28. 

2.32 

1.55 

0.12 

30.4 

1 .61 

242.2 

27 

43.3 

0.90 

109 

T I STMT 

28121 

0. 

668. 

677. 

0. 

-374. 

620. 


120. 

37. 

2.31 

1 .55 

0. 15 

72.8 

3.85 

533.0 

0 

51 .6 

1 .07 

106 

T I STMT 

28121 

0. 

202. 

1 144. 

0. 

92. 

153. 


120. 

37. 

3.30 

1 .55 

0. 15 

92.2 

4.87 

674.9 

4 

46.6 

1.01 

102 

TIHRSG 

28121 

0. 

658. 

848. 

0. 

-364. 

449'. 


120. 

17. 

1 .89 

1 ,55 

e. os 

61 .9 

3.27 

522.3 

0 

54.7 

1 . 14 

89 

TIHRSG 

28121 

0. 

253. 

1253. 

0. 

41 . 

44. 


120. 

17. 

2.80 

1 .55 

0.05 

79.5 

4.20 

669.9 

0 

52.5 

1.09 

84 

STIRL 

28121 

563. 

190. 

635. 

-563. 

105. 

662. 


120. 

43. 

1.21 

1.55 

Q, 13 

30.3 

1.60 

183.5 

0 

51 . 1 

1.06 

1 19 

STIRL 

28121 

0. 

753. 

635. 

0. 

-459. 

662. 


120. 

43. 

1 .22 

1.55 

0.13 

30.3 

1.60 

183.7 

11 

47. 1 

0.98 

117 

STIRL 

28121 

0. 

190. 

1198. 

0. 

105. 

99. 


120. 

43. 

2.37 

1.55 

0. 13 

53.0 

2.80 

321.0 

14 

43.4 

0.90 

104 I 

HEGT85 

20121 

0. 

0. 

1348. 

O. 

294. 

-51 . 

A 

120. 

120. 

6.08 

1 .55 

0. 15 

154.6 

8.17 

391.5 

5 

47.0 

0,98 

115 1 

HEGT85 

28121 

0. 

0. 

1661 . 

0. 

383. 

-66. 

A 

120. 

156. 

6.74 

1 .55 

0.16 

178.6 

9.44 

366.9 

4 

48.8 

1 .01 

105 

HEGT60 

28121 

0. 

138. 

1 301 . 

0. 

156. 

-4. 

A 

120. 

64. 

3.66 

1 .55 

0.10 

93.7 

4.95 

381 . 5 

6 

47.3 

0.98 

99 

HEGTOC 

28121 

0. 

227. 

1294. 

0. 

68. 

3. 

A 

120. 

28. 

2.29 

1.55 

0.04 

54.0 

2.85 

344. 1 

5 

48.0 

1.00 

91 

FCMCCL 

28121 

0. 

172. 

1135. 

0. 

122. 

162. 


120. 

50. 

3.54 

1.55 

0. 18 

64.8 

3.43 

395.7 

11 

43.7 

0.91 

1 10 

FCSTCL 

28121 

0. 

100. 

1021 . 

0. 

195. 

276. 


120. 

79. 

4.42 

1 .55 

0.30 

80.2 

4.24 

398.0 

14 

38.9 

0.81 

123 

IGGTST 

26121 

0. 

157. 

1 169. 

O. 

137. 

128. 


120. 

56. 

2.33 

1.55 

0. 17 

62.6 

3.31 

333,2 

14 

41.8 

0.87 

109 

GTSOAR 

28121 

0 . 


557. 

0 . 

-485. 

740. 


120. 

52. 

0.97 

1 .55 

0.16 

23.2 

1 .22 

129.0 

52 

44.6 

0.93 

128 

GTAC08 

28121 

0 . 

710. 

650. 

0 . 

-416. 

647. 


120. 

41 . 

0.82 

1 . §5 

0.15 

18.2 

0.96 

120.2 

999 

44.6 

0.93 

129 

GTAC12 

28121 

0 . 

739. 

567. 

O. 

-444. 

730. 


120. 

51 . 

0.92 

1 .55 

0.18 

21.5 

1 . 14 

128.8 

110 

43.4 

0.90 

131 

STAC 16 

28121 

0 . 

761 . 

513. 

0 . 

-467. 

784. 


120. 

53. 

1 .00 

1.55 

0.20 

24.5 

1 .29 

137.4 

57 

42.8 

0.89 

131 

GTWC16 

28121 

0 . 

801 . 

488. 

0 . 

-507. 

808. 


120. 

61 . 

1.00 

1.55 

0. 19 

24.0 

1 .27 

125.0 

57 

43.3 

0.90 

131 

CC1 626 

28121 

0 . 

929. 

• 168. 

0 . 

-635. 

1 129. 


120. 

100. 

1 .42 

1.55 

0.31 

33. 1 

1 .75 

128.5 

38 

38.9 

0.81 

140 

CC1S22 

23121 

0 . 

876. 

249. 

0 . 

-582. 

1048. 


120. 

90. 

1 .37 

1 .55 

0.29 

32.8 

1.73 

139.6 

37 

39.6 

0.82 

138 

CC1222 

28? 21 

0 . 

670. 

252. 

0 . 

-576. 

1045. 


120. 

89. 

1.35 

1.55 

0.29 

31 . 1 

1.64 

133.3 

42 

39.3 

0.82 

139 

CC0822 

28121 

0 . 

791 . 

399. 

0 . 

-497. 

898. 


120. 

71 . 

1 . 19 

1 .55 

0.25 

25.9 

1.37 

131.7 

57 

40.7 

0,85 

137 

ST ISIS 

28121 

0 . 

1370. 

0 . 

0 . 

-1076. 

1297. 


120. 

120. 

2.97 

1.55 

0. 14 

45.9 

2.43 

1 14.5 

0 

50.2 

1.04 

129 

ST1G15 

28121 

0 . 

20385. 

0 . 

0.- 

14602. 

19000. 


120. 

2276. 

34.93 

1.55 

0.17 

565.4 2S.89 

94.7 

0 

301.7 

6.27 

195 

STIGTO 

28121 

0 . 

1274. 

0 . 

0 . 

-980. 

1297. 


120. 

120. 

2.49 

1.55 

0.20 

42.5 

2.25 

113.9 

10 

46.4 

0.96 

136 

STIGIO 

28121 

0 . 

2000. 

0 . 

0 . 

-1484. 

2040. 


120. 

210. 

3.38 

1 .55 

0.22 

62.8 

3.32 

107.2 

0 

54.1 

1.12 

122 

STIG1S 

28121 

0 . 

1230. 

0 . 

0 . 

-936. 

1297. 


120. 

120. 

2.33 

1.55 

0.23 

39.5 

2.09 

(09.6 

16 

44.5 

0.93 

140 

STIG1S 

28121 

0 . 

1257. 

0. 

0 . 

-954. 

1326. 


120. 

124. 

2.26 

1.55 

0.23 

39.7 

2.10 

107.7 

16 

44.6 

0.93 

130 | 

DEADV3 

28121 

0 . 

1134. 

0 . 

0 . 

-840. 

1297. 


120, 

120. 

2.76 

1.55 

0.29 

81.0 

4.28 

243.8 

7 

46,4 

0.96 

138 J 

DEADV3 

28121 

0 . 

1222. 

0 . 

0 . 

-896. 

1403. 


120. 

133. 

2.80 

1.55 

0.29 

87.7 

4.63 

244.8 

6 

47.3 

0.98 

127 I 

DEHTPM 

28121 

0 . 

761 . 

485. 

0 . 

-467. 

812. 


120. 

61 . 

1.70 

1.55 

0.22 

46. 1 

2.43 

255.0 

13 

44.9 

0.93 

122 * 

DESOA3 

28121 

1202. 

0 . 

0 . 

-1202. 

294. 

1297. 


120. 

120. 

3.31 

1.55 

0.24 

101.0 

5.34 

286.8 

0 

59.5 

1.24 

137 

DESOA3 

28121 

1449. 

0 . 

0 . 

-1449. 

376. 

1571 . 


120. 

153. 

3.77 

1 .55 

0.26 

124.9 

6.60 

294.0 

0 

65.3 

1 .36 

128 

DESOA3 

28121 

0 . 

1202. 


0 . 

-908. 

1297. 


120. 

120. 

3,31 

1.55 

0.24 

101.0 

5.34 

286.8 

1 

51.1 

1 .06 

133 








<V 






V 























GTRA16 

28121 

715. 

115. 

385. 

-715. 

GTR200 

28121 

648. 

145. 

406. 

-648. 

GTR212 

20121 

674. 

134. 

450. 

-674. 

GTR216 

23121 

676. 

130. 

437. 

-676. 

GTRV08 

20121 

927. 

60. 

202. 

-927. 

GTRW12 

28121 

912. 

56. 

186. 

-912. 

GTRW16 

28121 

865. 

72. 

242. 

-865. 

GTR308 

20121 

002. 

116. 

387. 

-802. 


DATE 06/07/7y 
1 &3E- PECi -ADV- DES - EMGR 


GENERAL ELECTRIC COMPANY 
COGENERATION TECHNOLOGY ALTERNATIVES STUDY 
REPORT 5.2 

SUMMARY OF FUEL SAVED BY TYPE & ECONOMICS 


DESOA3 

gtsoad 

GTRA08 

GTRA12 


28121 

28121 

28121 

28121 


GTR31 2 
GTR316 
FCPADS 
FCPADS 


FCHCDS 

FCMCDS 


28121 

28121 

20121 

28121 


28121 

28121 


912. 

120. 

73 = 

1 .22 

1 .55 

0.24 

32. 1 

1.70 

153.2 

1 1 

47.0 

0.98 

134 

01 1 . 

120. 

61 . 

1 .03 

1 .55 

0.20 

25. 1 

1.33 

132.3 

11 

47.6 

0.99 

133 

847. 

1 20". 

65. 

1.09 

1 .55 

0.21 

27. 1 

1.43 

137.3 

1 1 

47.4 

0.99 

134 

860. 

120. 

67. 

1.13 

1 .55 

0.22 

29.0 

1.53 

146.3 

1 1 

47.2 

0.98 

133 


1.35 0.27 


1.55 0.18 


1297. 

1439. 


120 . 120 . 

120. 137. 


12.79 1.55 0.35 

14.36 1.55 0.36 


78.0 4.12 257.5 

86.6 4.58 259.8 













L PAGE PRINTING SYSTEM- PI 188-02 


DATE 06/07/7* 

I &SE-PE0-ADV-DES-ENGR 


* * CC T 
PROCS DISTIL : 


GENERAL ELEUIRIC COMPANY 
COGENERATION TECHNOLOGY ALTERNATIVES STUDY 
REPORT 5.2 

SUMMARY OF FUEL SAVED BY TYPE & ECONOMICS 


ONOCGN 

STM141 

STM141 

STM141 


STM141 

STM141 

STM141 

STM088 


STM088 

STM088 

PFBSTM 

PFBSTM 


T I STMT 
T I STMT 
T I STMT 
T I STMT 


TIHRSG 

TIHRSG 

TIHRSG 

TIHRSG 


STIRL 

STIRL 

STIRL 

STIRL 


STIRL 

STIRL 

HEGT60 

IIEGT60 


HEGTOO 

HEGTOO 

FC-MCCL 

FCMCCL 


28191 

28191 

28191 

28191 


28191 

2ei91 

28191 

28191 


28191 

28191 

28191 

28191 


28191 

28191 

28191 

28191 


28191 

2ei91 

28191 

28191 


28191 

28191 

28191 

28191 


28191 

28191 

28191 

28191 


28191 

28191 

23191 

28191 


FUEL USE IN BTU*1 0**6 

DERATION CASE** **NOOOGEN - COGEN** POWER COGEN 
•2IDL COAL DISTIL RES1DL COAL REQD POWER 

MW MW 


85. 145. F 30. 

74. 127. A 30. 

85. 145. A 30. 

-1184. 1317. 30. 


-1299. 

-1480. 1711. 

74. 28. 

167. 64 . 


GTSOAR 

28191 

GTSOAR 

28191 

GTAC08 

28191 

GTAC08 

28191 

GTAC12 

28191 

GTAC1 2 

28191 

GTAC1 6 

28191 


-84. A 
1447. A 


19. A 
70. A 


POWER FESR 

/HEAT 

RATIO 


CAPITAL NORM S/KW ROI 


COST 
* 1 0**6 


COST EQVL 


PmGE 57 


LEVL NORM WRTH 
CHRG ENRG 


1.00 

164.8 

O 

38.2 

1.00 

80 

0.62 

93. 1 

-19 

43.2 

1.13 

163 

0.61 

89.2 

-17 

42.6 

1.11 

154 

1.27 

189.7 

22 

33.5 

0.88 

138 


0 

20. 

3.22 

0.11 

0 

20. 

3. 19 

0.11 

0 

30. 

4.73 

0.11 

0 

70. 

R. 68 

0.11 


1.19 174.4 36 

0,93 138.7 999 

0.91 134,0 999 

0.54 83.4 - 


> t 

30. 

30. 

'-.26 

0 . 1 1 

0.13 

92.9 

1.67 

247,9 


30. 

99. 

5.21 

0 . 1 1 

0.29 

178.6 

3.21 

390.4 

1 . 

30. 

30. 

5.50 

0.11 

0. 13 

132.5 

2.38 

353.8 

. 

30. 

99. 

7.59 

0. 1 1 

0.29 

225.3 

4.05 

492.5 


111.4 
180. 1 
150.8 
228. 7 


2.00 276.9 

3.23 373.1 

2.7! 374.6 

4.11 473.8" 


3. 16 

0.11 

4.53 

0. 1 1 

6.61 

0. 11 

4.79 

0. 1 1 

20.38 

0. 1 1 

4.67 

0. 1 1 

6.28 

0. 1 1 

5.07 

0. 1 1 

10.12 

0. 1 1 

5.04 

0. 1 1 

11.42 

0.11 

2.34 0.11 

4.89 

0.11 

1.86 

0. 1 1 

2.85 

0. 1 1 


1.68 237.4 

174.8 3.14 311.2 

103.9 1.87 238.8 

508.6 9.14 251.5 


1. 1402. 

30. 


1. 2704. 

30. 

11 

1. 1402. 

30. 




1.82 

0.11 

0.11 •< 

1. 

2.38 

0. 1 1 

0.33 1 

u 

1.64 

0. 1 1 

0.11 * 


108.2 
lid. 3 
109.9 


0.84 130 
0.82 144 
0.79 135 
1.16 149 


51 . 1 

1 .34 

143 

57.9 

1.52 

129 

41.8 

1.09 

130 

46.0 

1 .20 

1 18 


37.5 
3 40.8 

O 41 .6 

O 101.2 


0.98 129 
1.07 103 
1.09 117 
2.65 84 


1.17 157 
1.12 126 

1.18 156 


sK<r 


<V^ O' 
cv* 




























DATE 06/07/ /» 
I&SE-PEG-ADV-r>ES-ENGR 


GENERAL ELECTRIC COMPANY 
COGENERATION TECHNOLOGY ALTERNATIVES STUDY 
REPORT 5.2 

SUMMARY OF FUEL SAVED BY TYPE 8 ECONOMICS 


trtGE 58 


FUEL USE IN BTU* 10**6- 

** COGENERATION CASE** ** NOCOGEN - 
PROCS DISTIL RESIDL COAL DISTIL RES 1 DL 


. -1791. 
0. -1250. 
. -1669. 
. -1256. 
. -2196. 
. -1248. 
. -2019. 
. -1247. 
0. -1998. 
0. -1235. 
. -1732. 


GTAC16 

28191 

STWC16 

28191 

GTWC16 

2819! 

CC1626 

28191 

CC1626 

28191 

CC1622 

28191 

CC1622 

28191 

CC 1 222 

28191 

CC1 222 

28191 

CC0822 

28191 

CC0822 

28191 

DEHTPM 

28191 



DEHTPM 26191 
GT-SOAD 28191 
GTSOAD 28191 
GTRA08 28191 


0. 2269. 


1318. 

2162. 

1350. 


GTRAOB 

28191 

3622. 

GTRA1 2 

28191 

1343. 

GTRA1 2 

28191 

3360. 

GTRA16 

20191 

1339. 

GTRA16 

28191 

3103. 

GTR208 

28191 

1336. 

GTR203 

28191 

: :f>0 . 

GTR21 2 

28191 

<336. 


0 . 

0 

. -1830. 

0. -1310 

74. 

0. -2162 

454. 

0. -1350 

74. 

0. -36 

22 

929. 


COGEN** 

COAL 


2966. 
1402. 
2934. 
1402. 
3673. 
1402. 
341 1 . 
1402. 
3392. 
1402. 
2900. 
1402. 
2621 . 
1402. 
2672. 
1402. 
4264. 
1402, 
4047, 
1402. 


POWER 

REQD 

MW 


30. 

30. 

30. 

30. 

30. 

30. 

30. 

30. 

30. 

30. 

30. 

30. 

30. 

30. 

30. 

30. 

30. 

30. 

30. 

30. 


COGEN 

POWER 

MW 


221 . 

30, 

223. 

30. 

307. 

30. 

27.5. 

30, 

273. 

30. 

213. 

30. 

179. 

30. 

135. 

30. 

379. 

30. 

353. 

30. 


POWER 

/HEAT 

RATIO 


0 . 1 1 
0 . 1 1 
0.11 
0.11 
0 . 1 1 
0.11 
0 . 1 1 
O . 1 1 
O . 1 1 
0.11 
0 . 1 1 
0 . 1 1 
0.11 
0 . 1 1 
0 . 1 1 
0.11 
0 . 1 1 
0 . 1 1 
0.11 
0 . 1 1 


FESR 

CAPITAL 

COST 

*10**6 

NORM 

COST 

*/KW 

EQVL 

ROl 

(X) 

LEVL 

CHRG 

NORM WRTH 
ENRG 

0.33 

82.5 

1.48 

120.7 

0 

44.6 

1,17 

121 

0. 10 

42, 1 

0.76 

108.5 

-31 

45.5 

1 .19 

155 

0.32 

76.0 

1.36 

107.3 

0 

45.9 

1 ,20 

121 

0.10 

41 .9 

0.75 

107.5 

-34 

45.8 

1.20 

155 

0.33 

91.8 

1,65 

106.2 

0 

48.4 

1 . 27 

118 

0. 10 

42.0 

0.75 

108.3 

-33 

45.6 

1.19 

155 

0.34 

94. 1 

1.69 

119.2 

C 

47. 1 

1.23 

<18 

0. 10 

41 .3 

0.74 

106.7 

-32 

45.5 

1.19 

156 

0.34 

88.2 

1 .38 

112.8 

0 

46.0 

f.20 

119 

0. 1 1 

41 . 1 

0.74 

107.0 

-30 

45. 1 

1.18 

157 

0.34 

69. 1 

1.24 

^04. 7 

0 

42.4 

1.11 

125 

0.09 

59.3 

1.07 

.'50.9 

0 

48.4 

1.27 

147 

0.26 

166.7 

3.00 

250.8 

0 

61.9" 

1.62 

114 

0.11 

40.2 

0.72 

104.0 

-52 

53.9 

1.41 

162 

0.31 

62.6 

1 .12 

98.8 

O 

58.2 

1.52 

136 

0.03 

46.9 

0.84 

118.5 

-88 

55.9 

1 .46 

157 

0.30 

137.3 

2.47 

129.3 

0 

84.6 

2.21 

129 

0.09 

43.8 

0.79 

111.4 

-68 

55.2 

1.44 

159 

0.32 

127.5 

2.29 

129.5 

0 

78.7 

2.06 

129 

0.09 

44.6 

0.80 

113.7 

-71 

55.2 

1 .44 

159 
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DATE 06/07/?» GENERAL ELEt; TR I C COMPANY rAGE 39 

l&SE-PEG-ADV-DES-ENGR COGENERATION TECHNOLOGY ALTERNATIVES STUDY 

REPORT 5.2 

SUMMARY OF FUEL SAVED BY TYPE & ECONOMICS 


FUEL USE IN BTU* 10**6 




** COGENERATION CASE** **NOC©GEN - 

COGEN** 

POWER 

COGEN 

G&M 

POWER 

FESR 

CAPITAL 

NORM 

S/KW 

ROI 

LEVL 

NORM WRTH 

ECS PROCS DISTIL 

RES I DL 

COAL 

DISTIL 

RES1DL 

COAL 


REQD 

POWER 


/HEAT 


COST 

COST 

EOVL 


CHRG 

ENRG 











MW 

MW 


RATIO 


* 1 0**6 



(X) 




ONOCGN 

28192 

O. 

149. 

2804. 

0. 

0. 

0. 

F 

61 . 

0. 

5.16 

0.11 

0. 

110.4 

1.00 

163.3 

0 

75.7 

1.00 

80 

STM 14 1 

28192 

0. 

2550. 

0. 

0. 

-2402. 

2804. 


61 . 

61 . 

2.59 

0.11 

0.14 

60. 3 

0.55 

81 . 5 

-16 

84.7 

1 . 12 

1 66 

STM141 

28192 

0. 

2584. 

0. 

0. 

-2415. 

2874. 


61 . 

69. 

2.26 

0.11 

0.15 

60.0 

0.54 

79.2 

-15 

83.7 

1,10 

157 

STM141 

23192 

0. 

0. 

2550. 

0. 

149. 

254. 

F 

61 . 

61 . 

6.46 

0. 1 1 

0. 14 

>25.7 

1 . 14 

168.2 

44 

63.9 

0.84 

140 

STM141 

28192 

0. 

0. 

2534. 

0. 

169. 

290. 

F 

61 . 

69. 

6. 10 

0. 1.1 

0.15 

128.5 

1 . 16 

169.7 

41 

62.8 

0.83 

130 

STM141 

28192 

0. 

0. 

2550. 

0. 

149. 

254. 

A 

61 . 

61 . 

6.21 

0.11 

0.14 

96.0 

0.87 

128.4 

9S9 

60.4 

0.80 

146 

STM 1 4 1 

28192 

0. 

0. 

2584. 

0. 

169. 

290. 

A 

61 . 

69. 

5.78 

0. 1 1 

0. 15 

92.2 

0.84 

121.6 

999 

58.6 

0.77 

137 

STM088 

28192 

0. 

2518. 

170. 

0. 

-2369. 

2635. 


61 . 

40. 

2. 12 

0.11 

0.09 

54.0 

0.49 

74.8 

-17 

87.5 

1.16 

152 

STM088 

28192 

o. 

51 , 

WES SB 

0. 

98. 

167. 

F 

61 . 

40. 

5.66 

0. 1 1 

0.09 

120. 1 

1 .09 

166. 1 

47 

67.5 

0.89 

124 

STM088 

28192 

0. 


2637. 

0. 

98. 

167. 

A 

61 . 

40. 

5.58 

0. 1 1 

0.09 

89.0 

0.81 

123. 1 

999 

64. 1 

0.85 

131 

PFBSTM 

28192 

0. 

0. 

2567. 

0. 

149. 

238. 


61 . 

61. 

8.09 

0. 1 1 

0. 13 

115.6 

1 .05 

.153.8 

99 

64.7 

0.85 

142 

PFBSTM 

28192 

0. 

0. 

2906. 

0. 

343. 

549. 


61 . 

140. 

10.37 

•0. 1 1 

0.23 

117.2 

1 .06 

137.7 

119 

58. 1 

0.77 

133 

T I STMT 

28192 

0. 

2558. 

0. 

0. 

-2410. 



61 . 

61 . 

5. 15 

0. 1 1 

0.13 

159. 1 

1.44 

212.2 

0 

96. 1 

1 .30 

145 

T I STMT 

28192 

0. 

3124. 

0; 

0. 

-2641 . 

3926. 


61 . 

197. 

9.84 

0.11 

0.29 

354.3 

3.21 

387.0 

0 

115.0 

1.52 

129 

T I STMT 

28192 

0. 

0. 

2553. 

0. 

149. 

246. 


61 . 

61 . 

8.99 

0. 1 1 

0. 13 

227. 1 

2.06 

303.0 

4 

77.5 

1 .02 

131 

T I STMT 

28192 

0. 

0. 

3124. 

0. 

484. 

802. 


61 . 

197. 

14.34 

0. 1 1 

0.29 

447.9 

4.06 

489.2 

0 

90.8 

1.20 

118 

TIHRSG 

28192 

■m 

m bV r w 


■Kl 

-2599. 

2804 . 


61 . 

61 . 

5.88 

0. 1 1 

0.07 

193.4 

1.75 

240.2 

0 

107.6 

1 .42 

136 

TIHRSG 

28192 




El 

-2962. 

3423. 


61 . 

136. 

9.71 

0. 1 1 

0. 12 

359.6 

3.26 

372.3 

0 

-131.1 

1.73 

122 

TIHRSG 

28192 




; El 

149. 

57. 


61 . 

61 . 

9.94 

0. 1 1 

0.07 

262.8 

2.38 

326.4 

0 

85.6 

1 .13 

123 

TIHRSG 

28192 

HU 



■Kl 

333. 

127. 


61 . 

136. 

14.58 

0. 1 1 

0. 12 

457.0 

4.14 

473.2 

0 

106.5 

1.41 

no. 1 

STIRL 

28192 

2686. 


0. 

-2686. 

149. 

2804. 


61 . 

61 . 

3.62 

0. 1 1 


100. 1 

0.91 

127. 1 

132 

111.6 

1.47 

156 1 

STIRL 

281 s*2 

3836. 

0, 

0. 

-3836. 

599. 

4312. 


61 . 

244. 

5.71 

0.11 

0.22 

191.9 

1 .74 

170.7 

0 

130.6 

1 .73 

130 

STIRL 

28192 

0. 

2686. 

0. 

0. 

-2538. 

2804. 


61 . 

61 . 

3.62 

0.11 

0.09 

100. 1 

0.91 

127.2 

-72 

93.7 

1.24 

150 : 

STIRL 

28192 

0. 

3836. 

0. 

0. 

-3237. 

4312. 


61 . 

244. 

5.72 

0. 1 1 

0.22 

192. 1 

1.74 

170.9 

0 

105.0 

1 .39 

122 

STIRL 

28192 

0. 

0. 

2686. 

0. 

149. 

118. 


61 . 

61 . 

7.78 

0. 1 1 

0.09 

178. 1 

1.59 

223.7 

9 

72.5 

0.96 

129 

STIRL 

28192 

0. 

0. 

3836. 

0. 

599. 

476. 


61 . 

244. 

12.33 

0. 1 1 

0.22 

344.6 

3.12 

306.5 

3 

80. 1 

1 .06 

103 i 

HEGT60 

28192 

0. 

0. 

2972. 

0. 

149. 

-167. 

A 

61 . 

61 . 

8.21 

0. 1 1 

-0.01 

187.0 

1.69 

214.8 

0 

79.5 

1 .05 

118 

HEGT60 

28192 

0. 

0. 

13809. 

0. 

2571 . 

-2896. 

A 

61 . 

1048. 

40.06 

0. 1 1 

-0.02 

1017.5 

9.22 

251 .4 

0 

201 .9 

2.67 

85 i 

HEGTOO 

28192 

0. 

0. 

2843, 

0. 

149. 

-39. 

A 

61 . 

61 . 

7.77 

0. 11 

0.04 

167.6 

1.52 

201 .2 

6 

74.8 

0.99 

125 

HEGTOO 


O. 

0. 

4244. 

0. 

537. 

-140. 

A 

61 . 

219. 

10.60 

0.11 

0.09 

234.2 

2. 12 

188.3 

2 

79.3 

1 .05 

95 1 

FGMCCL 

28192 

0. 

0. 

261 1 . 

0. 

149. 

193. 


61 . 

61 . 

8.62 

0.11 

0.12 

172.6 

1 .56 

225.5 

8 

72.6 

0.96 

133 

FCMCCL 

28192 

0. 

0. 

4172. 

0. 

912. 

1107. 


61 . 

372. 

18.31 

0.11 

0.33 

283.0 

2.56 

231.5 

10 

62.9 

0.83 

105 

FCSTCL 

281 92 

0. 

0. 

2599. 

0. 

149. 

206. 


61 . 

61 . 

6.49 

0. 1 1 

0.12 

170.7 

1.55 

224.1 

9 

72.1 

0.95 

134 

FCSTCL 

28192 

0. 

0. 

4625. 

0. 

1180. 

1634. 


61 . 

481 . 

20.58 

0.11 

0.38 

318.2 

2.88 

234 . 8 

1 1 

56.3 

0.74 

162 1 

I GGTST 

28192 

0. 

0. 

2684 . 

0. 

149. 

120. 


61 . 

61 . 

6. 91 

0. 1 1 

0.09 

160.6 

1 .45 

204.2 

11 

70.8 

0.94 

131 | 

I GGTST 

28192 

0. 

0. 

4304 . 

0. 

787. 

638. 


61 . 

321 . 

8.34 

0. 1 1 

0.25 

279. 1 

2.53 

221.3 

9 

64.3 

0.85 

98 | 

GTSOAR 

28192 

0. 

2701 . 

0. 

0. 

-2552. 

2804. 


61 . 

61 . 

2.98 

0. 1 1 

0.09 

79.2 

0.72 

lOO. 1 

-30 

91.3 

1.21 

155 i 

GTSOAR 

28192 

0. 

5157. 

0. 

0. 

-4082. 

5906. 


61 . 

438. 

4.78 

0.11 

0.26 

157.5 

1 .43 

104.2 

0 

103. 1 

1.36 

lie 

GTACOO 

28192 

O. 

2608. 

0. 

0. 

-2460. 

2804. 


61 . 

61 . 

2.89 

0,11 

0.12 

75, 6 • 

0.69 

99.0 

-24 

88. 1 

1 . 16 

159 1 

GTAC08 

28192 

0. 

3803. 

0. 

0. 

-3065. 

4778. 


61 . 

301 . 

3.50 

0. 1 1 

0. 31 

109.6 

0.99 

98.3 

-93 

82.5 

1.09 

133 

GTAC12 

28192 

0. 

2615. 

0. 

0. 

-2467. 

2804 . 


61 . 

61 . 

2.93 

0. 1 1 

0. 1 1 

77.4 

0.70 

101.0 

-25 

88.5 

1.17 

158 

GTAC12 

28192 

0. 

4229. 

0. 

0. 

-3302. 

5411. 


61 . 

378. 

4.10 

0.11 

0.33 

132.6 

1 .20 

107.0 

0 

83.6 

1 . 10 

127 

GTAC16 

28192 

0. 

2631 . 

0 . 

0 . 

-2482. 

2804. 


61 . 

61 . 

2.97 

0.11 

0.11 

79. 1 

0.72 

102.6 

-27 

89.2 

1 . 18 

157 


— 4 — 









DATE 06/07/73 
ISSE-PEO-ADV-DES-ENGR 


GENERAL ELECTRIC COMPANY 
COGENERATION TECHNOLOGY ALTERNATIVES STUDY 
REPORT 5.2 

SUMMARY OF FUEL SAVED BY TYPE S ECONOMICS 


FUEL USE IN BTU*1C**6- 

** COGENERATION CASE** **MOCOGEN - 
PROCS DISTIL RESIDL COAL DISTIL RES! DL 


COGEN** POWER COGEN 
COAL REQD POWER 
MW MW 


CC1 626 
CC1 622 
CC1 622 
CC1222 


CC1222 

CC0322 

CC0822 

DEHTPH 


28192 

28192 

28192 

23192 


281 92 
28192 
28192 
23192 


0. 5900 

O. 2646 
O. 5389 
0 . 2643 




GTRA.12 23192 
GTRA16 23192 
GTRA16 23192 
GTR203 28192 
GTR20e 2S192 


GTP.212 

28192 

5546. 

0 . 

GTR216 

28192 

2668. 

0 . 

GTR216 

28192 

5605. 

0 . 

GTRVI08 

28192 

2737. 

0 . 

GTRWOG 

28192 

8554 . 

0 . 

GTRV/12 

23192 

2712. 

0 . 

GTRVI1 2 

28132 

8027. 

0 . 

GTRW1 6 

281 S2 

2703. 

0 . 


GTR31 2 
GTR316 
GTR31 6 
FCP/.ns 
FCPADS 
FCMCDS 
FCHCDS 


0 . 0 . 
0. -2637. 
0. -4327, 
. -2702. 


. -7248. 
, -2686. 
0. -6723. 
0. -2679. 
0. -6209. 
O. -2673. 
O. -5323. 
0. -2673. 


POWER 

/HEAT 

RATIO 



9.35 

0, 1 1 

2.87 

0.11 

3.79 

0. 11 

3.09 

0. 1 1 

7.19 

0.11 

3.02 

0. 1 1 

6.78 

0. 1 1 

3.06 

0. 1 1 

6.51 

0. 1 1 

2.97 

0.11 

5. 10 

0.11 

2.99 

0.11 

5.39 

0,11 

3.02 

0. 1 I 

5.78 

0.11 


CAPITAL 
COST 
* 1 0**6 


159.4 

77.6 

140.0 

77.6 


166. 5 
76.5 
170.1 
77.3 
157.8 
76.2 

129.4 

115.4 


328.7 
74.9 

119.8 
84.3 


249,4 

81.5 

234.0 
82.8 

224.0 
79.1 

169.7 

60.0 


*/KW RO! LEVL NORM WRTH 
EQVL CHRG ENRS 

(X) 


116.6 O 88. 1 1.16 122 

100. 1 -27 89.6 1.18 157 

98.8 0 89.7 1.18 123 

99. S -29 90.2 


96.3 0 93.9 1 . 24 1 1 9 

lOl .2 -29 89.9 1.19 157 

107.7 0 91.1 1.20 120 

99.8 -28 89.6 1.18 157 

100.9 0 38.9 1.17 121 

99.3 -26 88.8 1.17 158 

97.9 0 83. 1 1.10 126 

146.6 O 95.7 1.26 147 


247.1 O 122.6 1.62 114 

96.9 -46 106.5 1.41 164 

94.5 0 115,2 1.J52 137 

106.5 -64 110.0 


1 17.4 O 165.4 2.18 130 

103.6 -57 109.1 1.44 160 

118.8 0 154.2 2.04 129 

105.4 -59 109^0 1.44 160 

123.1 0 147.5 1 .95 129 

101,0 -53 108.3 1 .43 161 

108.8 O 133.7 1.77 130 

102.2 -54 108.4 


0 . 

7 

.06 

0.11 

0.27 241.9 

1 . 

3 

.07 

0.11 

0.08 83.5 

6. 

6 

.72 

0.11 

0.30 229.0 


220.7 


6233, 

0. 

0 

-6233. 

1532. 7437. 

61 

. 625. 

5.23 

0. 1 1 

0.31 

173.0 

1.57 

94.7 

0 

143.6 

1 .90 

131 

2639. 

0. 

0 

-2689. 

149. 2604. 

61 

61 . 

2.98 

0. 1 1 

0.09 

79.6 

0.72 

10^.0 

-54 

103.9 

1 .44 

161 

6173. 

0. 

0. 

-6173. 

1504. 7343. 

61 

. 613. 

5.36 

0. 1 1 

0.30 

17e,2 

1.61 

S3. 5 

0 

144.3 

1 .91 

131 

2742. 

0. 

0 

-2742. 

149. 2804. 

61 

61 . 


103.0 

0,93 

128.2 

202 

119.2 

1.57 

155 

1535. 

0. 

0 

-11535. 

3151. 12855. 

67 

. 1285. 

133.06 

0. 1 1 

0.28 

659.3 

5.97 

195.0 

0 

391.2 

5. 17 

188 

2671 , 

0. 

0 

-2671 . 

149. 2804. 

61 

61 . 

8.47 

0. 1 1 

0.10 

105.2 

0.95 

134.4 

999 

116.5 

1.54 

157 

8416. 

0. 

0 

-8416. 

2492. 10651. 

61 

. 1016. 

99 . 62 

0. 11 

0.36 

578.8 

5.24 

234.7 

0 

286.5 

3.78 

165 












DATE 06/07/ Va 
I8SE-PEO-ADV-DES-ENGR 


GENERAL ELECTRIC COMPANY 
COGENERATION TECHNOLOGY ALTERNATIVES STUDY 
REPORT 5.2 

SUMMARY OF FUEL SAVED EY TYPE 8 ECONOMICS 


-age 61 



FUEL USE IN BTU« 10**6- 

‘•COGENERATION CASE** “N3CGGEN - 

COGEN** 

POWER 

COGEN 

08M 

POWER FESR 

CAPITAL 

NORM 

S/KW 

RO! 

LEVL 

NORM WRTH 

ECS 

PROCS DISTIL RES I DL COAL DISTIL RES I DL 

COAL 

REQD 

MW 

POWER 

MW 


/HEAT 

RATIO 

COST 

*10**6 

COST 

EQVL 

(X) 

CHRG 

ENRG 


ONOCGN 

28212 

STM 141 

28212 

STM 1 4 1 

28212 

STM141 

28212 



1.00 

225.5 

£ t ‘V » 

128.0 

0.61 

1 17.4 

1 .35 

285.0 




8.3 

1.00 

80 

9.7 

1.16 

159 

9,1 

1.09 

148 

8.5 

1.02 

135 


STM088 23212 
STM088 28212 
STM038 28212 
STM038 28212 


STM088 28212 
PFBSTM 28212 
PFBSTM 28212 
T I STMT 28212 



. 

1 .30 

0.07 

0.20 

2 

t. 

1 .48 

0.07 

0.09 

1 

. 

1.16 

0.07 

0.20 

1 

. 

0.80 

0.07 

0.09 


. 

0.62 

0.07 

0. 15 


L 

1 . 57 

0.07 

0.09 

2 

r t 

1 . 23 

0.07 

0.15 

11 

1. 

1 .48 

3.07 

0.09 

1 



1.12 

0.07 

0. 15 

1 .60 

0.07 

0.09 

1 . 86 

0.07 

0.27 


0.54 

109.1 

-12 

9.2 

1.10 

153 ' 

1.33 

280.8 

3 

8.4 

1.01 

135 

1.15 

231 .4 

26 

.7.4 

0,89 

128 

1,17 

248.2 

1 1 

8. 1 

0.97 

137 



TIHRCG 20212 
TIHRSG 28212 
TIHRSG 26212 
STIRL 28212 


3.59 

570.2 

2.00 

421 .9 

4.57 

724.4 

1 .59 

324.5 



0 , 

331 . 

0 . 

0 . 

-297. 

356. 

4 

14. 

1 .65 

0.07 

0. 15 

53.3 

3.31 

549.5 

0 

T5. 4 

1.85 

118 

0 . 

0 . 

269, 

0 . 

10. 

7. 

4 

4. 

1 . 92 

0.07 

0.06 

39.2 

2.44 

497. 1 

0 

10.3 

1.31 

126 

0 . 

0 . 

331 . 

0 . 

33. 

25. 

4 

14. 

2.43 

0.07 

0.15 

66.4 

4.25 

705.6 

0 

13.8 

1 .66 

110 

268. 

0 . 

0 . 

-268. 

10. 

276. 

4 

4. 

0.75 

0. 07 

0.06 

10.4 

0.65 

132.9 

-35 

11.8 

1.41 

160 


184.8 

132.9 

185.0 

275.0 


14. 1 1 .70 124 

9.9 1.19 154 

11.3 1.35 115 

8.4 1.01 131 


2.52 

327.7 < 

1.70 

330.5 ( 

6.08 

374 , 8 ( 

1.65 

326.2 ( 



11.1 

1.33 

88 

9.2 

1.11 

131 

9.9 

1.19 

104 

9.2 

1.10 

131 



















DATE 06/07/7a 
i aSE-PEO-ADV-DES-ENGR 


GENERAL ELECTRIC COMPANY 
COGENERATION TECHNOLOGY ALTERNATIVES STUDY 
REPORT 5.2 

SUMMARY OF FUEL SAVED BY TYPE S ECONOMICS 


FUEL USE IN BTU*10**6 

** COGENERATION CASE** **NOCOGEN COGEN** POWER COGEN 
ECS PR0CS DISTIL RES I DL COAL DISTIL RES l DL COAL REQD POWER 

MW MW 


GTAC12 28212 
GTAC12 28212 
GTAC16 28212 
GTAC16 28212 


POWER 

FESR 

/HEAT 


RATIO 


0.07 

0.08 

0.07 

0.33 

0.07 

0.08 

0.07 

0.34 

0.07 

0.07 

0.07 

0.32 

0.07 

0.07 

0.07 

0.35 


CAPITAL 

COST 

* 10**6 


9.5 
17.8 

9.6 
20.5 


S/KW ROI 
EQVL 

(JLL 


123.1 -1 

136.1 
124.4 -1 

144.2 


PAGE 62 


LEVL NORM WRTH 
CHR9 ENRG 



GTRA12 

28212 

GTRA12 

28212 

GTRA16 

28212 

GTRA1 6 

28212 

GTR203 

28212 

GTR203 

28212 

GTR212 

28212 

GTR212 

28212 

GTR21 6 

28212 

GTR21 6 

23212 

GTRV.'OB 

28212 

GTRWOe 

28212 



























: COMPANY rAGE 63 

ALTERNATIVES STUDY 
2 

1Y TYPE 8 ECONOMICS 


OSM 

POWER 

FESR 

CAP I TAL 

NORM 

*/KW 

ROI 

LEVL 

NORM WRTH 


/HEAT 


COST 

COST 

EOVL 


CHRG 

ENRG 



RATIO 


* 1 0**6 



(X) 




O. 70 

0.07 

0.06 

10.2 

0.64 

129.8 

-34 

11.7 

1 .41 

160 

1 . 17 

0.07 

0.31 

29.8 

1 . 85 

131 .7 

0 

17.9 

2.15 

134 

0.70 

0.07 

0.06 

10.4 

0.65 

132. 1 

-35 

11.7 

1.41 

159 

1.15 

0.07 

0.31 

29.3 

1 .. 82 

138.8 

0 

17, 2 

2.07 

132 

0.69 

0.07 

0.05 

9.9 

0.62 

124.8 

-34 

11.8 

1.42 

160 

1 .02 

0.07 

0.24 

24.3 

1.51 

121.0 

0 

17.8 

2. 14 

129 

0.69 

0.07 

0.06 

10.0 

0.62 

127.8 

-33 

11.7 

1 .40 

161 

1 .01 

0.07 

0.31 

24.4 

1 .51 

130.2 

0 

15.7 

1 .89 

131 

0.70 

0.07 

0.06 

10.2 

0. 64 

130.0 

-34 

11.7 

1.41 

160 

1 .03 

0.07 

0.31 

25.2 

1.56 

135.4 

0 

15.8 

1.90 

131 

1 . 00 

0.07 

0. 05 

10.5 

0.65 

131 .8 

-39 

12.2 

1.46 

159 

14.73 

0.07 

0.28 

79.4 

4.93 

222.5 

0 

43.0 

5.16 

190 

0.97 

0.07 

0.07 

10.7 

0.66 

136.3 

-38 

12.0 

1 .44 

160 

11,05 

0.07 

0.36 

66 . 2 

4.24 

261.8 

0 

31 .3 

3. 76 

167 j 







'NEVWELL. PAGE PRINTING SYSTEM- PltttB-02 


DATE 06/07/7* 

I aSE-PEO-ADV-DES-EMGR 


GENERAL ELECTRIC COMPANY 
COGENERATION TECHNOLOGY ALTERNATIVES STUDY 
REPORT 5.2 

SUMMARY OF FUEL SAVED BY TYPE & ECONOMICS 


FUEL USE IN BTU*10**6- 

** COGENERATION CASE** **MOCOGEN - 


ECS PROCS DISTIL 

RES I DL 

COAL 

DISTIL 

ON0CGN 

28213 

0 . 

154. 

452. 

0 . 

STM141 

28213 

0 . 

154. 

447. 

0 . 

STM141 

28213 

0 . 

134. 

468. 

0 . 

STM 141 

28213 

0 . 

134. 

468. 

0 . 

STM088 

28213 

0 . 

154. 

449. 

0 . 

STM088 

28213 

0 . 

134. 

469. 

0 . 

STM088 

28213 

0 . 

134. 

469. 

0 . 

PFBSTM 

28213 

0 . 

132. 

466. 

0 . 

T I STMT 

28213 

0 . 

156. 

439. 

0 . 

T I STMT 

28213 

0 . 

131 . 

464. 

0 . 

TIHRSG 

28213 

0 . 

158. 

443. 

0 . 

TIHRSG 

28213 

0 . 

132. 

469. 

0 . 

STIRL 

28213 

32. 

130. 

434. 

-32. 

STIRL 

28213 

0 . 

162. 

434. 

0 . 

STIRL 

23213 

0 . 

130. 

466. 

0 . 

HEGT60 

28213 

0 . 

120. 

481 . 

0 . 

HEGTOO 

28213 

0 . 

131 . 

471 . 

0 . 

FCMCCL 

28213 

0 . 

127. 

461 . 

0 . 

FC3TCL 

28213 

0 . 

125. 

457. 

0 . 

I GGTST 

28213 

0 . 

129. 

465. 

0 . 

GTSOAR 

28213 

0 . 

167. 

423. 

0 . 

GTAC-08 

28213 

0 . 

160. 

431 . 

0 . 

GTAC1 2 

28213 

0 . 

162. 

426. 

0 . 

GTAC1 6 

28213 

0 . 

164. 

422. 

0 . 

GTWC1 6 

28213 

0 . 

165. 

422. 

0 . 

CC1626 

28213 

0 . 

170. 

41 1 . 

0 . 

CC1622 

2821 3 

0 . 

168. 

415. 

0 . 

CC1222 

28213 

0 . 

167. 

416. 

0 . 

CC0822 

20213 

0, 

163. 

424. 

0 . 

DEADV3 

28213 

0 . 

204. 

-368. 

0 . 

DEHTPM 

28213 

0 . 

164. 

425. 

0 . 

DES0A3 

28213 

117. 

104. 

350. 

-117. 

DES0A3 

28213 

0 . 

222. 

350. 

0 . 

GTSOAD 

26213 

35. 

127. 

427. 

-35. 

GTRA08 

28213 

54. 

121 . 

405. 

-54. 

GTRA12 

28213 

51 . 

122. 

408. 

-51 . 

GTRA16 

23213 

48. 

123. 

41 1 . 

-48. 

GTR208 

28213 

42. 

125. 

419. 

-42. 

GTR212 

28213 

44. 

125. 

417. 

-44. 

GTR216 

28213 

44. 

124. 

416. 

-44. 

GTRW08 

28213 

64. 

119. 

397. 

-64. 

GTRW1 2 

28213 

62. 

119. 

393. 

-62. 

GTRW1 6. 

28213 

57. 

120. 

403, 

-57. 


COGEN** 

COAL 


POWER 
REQD 
MW 


COGEN 

POWER 

MW 


0 . 

0 . 


55. 

0 . 

-1 . 

4. 


55. 

1 . 

20. 

-17. 

F 

55. 

1 . 

20. 

-17. 

A 

55. 

1 . 

- 0 . 

2. 


55. 

0 . 

19. 

-18. 

F 

55. 

0 . 

19. 

-18. 

A 

55. 

0 . 

21 . 

-15. 


55. 

1 . 

-3. 

13. 


55. 

2. 

23. 

-13. 


55. 

2. 

-5. 

9. 


55. 

1 . 

21 . 

-17. 


55. ■ 

1 . 

24. 

18. 


55. 

2. 

-8. 

18. 


55. 

2. 

24. 

-14. 


55. 

2. 

34. 

-30. 

A 

55. 

6. 

23. 

-20. 

A 

55. 

2. 

26. 

-9. 


55. 

3. 

28. 

-6. 


55. 

4. 

25. 

-14. 


55. 

3. 

-13. 

28. 


55. 

3. 

-6. 

20. 


55, 

2. 

-8. 

25. 


55. 

3. 

-10. 

29. 


55. 

4. 

-12. 

30. 


55. 

4. 

-17. 

40. 


55. 

5. 

-14. 

36. 


55. 

4. 

-14. 

36. 


55. 

4. 

-9. 

28. 


55. 

3. 

-50. 

84. 


55. 

10. 

-11. 

26. 


55. 

3. 

49. 

102. 


55. 

12. 

-68. 

102. 


55. 

12. 

26. 

25. 


55. 

3. 

33. 

46. 


- 55. 

6. 

32. 

44. 


55. 

5. 

31 . 

40. 


55. 

5. 

28. 

32. 


55. 

4. 

29. 

35. 


55. 

. 4. 

29. 

36. 


55. 

* 4. 

35. 

54. 


55. 

7. 

35. 

54. 


55. • 

7. 

33. 

49. 


55. 

6 . 


POWER 
/HEAT 
RATIO 
11 .73 
11.73 
11.73 
11.73 
11.73 
11.73 
11.73 


11.73 
1 1 . 73 
1 1 . 73 
11.73 
11.73 
11.73 
11.73 
11.73 


11.73 

11.73 

11.73“ 


11.73 

11.73 

11.73 

11.73 

11.73 

11.73 

11.73 


CAPITAL 
COST 
» 1 0**6 
1 .2 

1.9 

3.2 

3.0 

1.6 

2.9 

2.8 

4.6 
8.4 

10.7 

8.2 

10.6 

2.0 
2.0 

3.9 

17.8 

7.7 

8.9 

9.9 

8.8 

3.3 

2.4 

2.6 

3.0 
3.3 

4.0 

3.5 

3.3 

3.0 

8.4 
4.8 

10.-9 

10.9 

2.5 

4.6 
4.3 

4.3 

3.4 

3.7 

3.8 
5. 1 
5. 1 

5.0 


NORM */KW 
COST EQVL 


1 .00 
1 . 53 
2 . 68 
2.50 
1.28 
2.43 

2.34 
3.78 

6.90 
8.82 
6.75 

8.72 
1.66 
1.66 

3.21 
14.69 

6.38 

7.35 
8. 19 
7.30 

2.72 

1.97 
2.18 
2.45 
2.71 
3.26 
2.68 
2.71 
2.49 

6.91 
4.00 

8.98 
e.98 
2.04 
3.78 
3.59 
3.59 
2.81 
3.03 
3. 15 

4.21 
4,19 
4.12 


219.6 
304. 1 

530.4 

495.0 
266. 1 

503.8 

484.6 

664.5 

1130.4 
1445.6 

1073.4 
1386.0 

213.2 

213.5 

413.3 

767.0 

775.3 

895.0 

906.2 

868.7 

278.7 
262. 1 

260.4 

268.8 

263.9 

283.2 

273.3 

260.5 

283.2 

304.0 

443.2 

316.3 
316.3 

240.0 
289.8 

290.5 

309.6 

277.0 

286.7 

296.0 
270.6 

281 . 1 
299.5 


KmGE 64 


LEVL NORM WRTH 
CHRG ENRG 


17 

6 

1 

.00 

80 

17 

6 

1 

.00 

77 

17. 

6 

1 

.00 

66 

17. 

6 

1 

.00 

67 

17 

6 

1 

.00 

79 

17 

6 

1 

.01 

66 

17 

6 

1 

.00 

67 

17. 

7 

1 

.01 

65 

18. 

3 

1 

.04 

62 

18. 

4 

1 

.05 

60 

18. 

3 

1 

.04 

59 

18. 

5 

1 

.05 

58 

17. 

6 

1 

.00 

83 

17. 

4 

0 

.99 

83 

17. 

4 

0 

.99 

71 

18. 

9 

1 

.07 

67 

18. 

0 

1 

.02 

62 

17. 

8 

1 

.02 

66 

17. 

9 

1 

02 

68 

18. 

1 

1 

03 

64 

17. 

4 

0 

99 

78 

17. 

3 

0 

99 

81 

17. 

3 

0 

98 

81 

17. 

3 

0 

98 

80 

17. 

3 

0 

99 

79 

17. 

4 

0 

99 

79 

17. 

3 

0 

99 

80 

17. 

3 

0 

99 

81 

17. 

4 

0 

99 

80 

17. 

7 

1 

01 

81 

17. 

7 

1 

01 

72 

18. 

8 

1 

07 

82 

18. 

0 

1 

03 

81 

17. 

5 

1 

00 

82 

17. 

7 

1 

01 

79 

17. 

6 

1 

00 

79 

17. 

6 

1 

01 

'78 

17. 

6 

1 

00 

79 

17. 

6 

1 

00 

79 

17. 

6 

1 

00 

79 

17. 

8 

1 

02 

80 

17. 

7 

1 

01 

80 

17. 

7 

1 

01 

79 
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SUMMARY OF FUEL SAVED BY TYPE & ECONOMICS 





Honeywell page printing system- pim-o; 


DATE 06/07/Vu 
I fiSE-PEO-ADV-DES-ENGR 


GENERAL ELECTRIC COMPANY 
COGENERATION TECHNOLOGY ALTERNATIVES STUDY 
REPORT 5.2 

SUMMARY OF FUEL SAVED BY TYPE & ECONOMICS 


FUEL USE IN BTU* 1 0**6 

** COGENERATION CASE** ** NO COGEN - COGEN** POWER COGEN 
PROCS DISTIL RES l DL COAL DISTIL RES I DL COAL REQD POWER 

MW MW 


STIRL 28221 
STIRL 28221 
STIRL 28221 
HEGT85 28221 


GTSOAR 
GTAC08 
GTAC12 
GTAC1 6 


GTAC1 G 
GTWC1 6 
GTWC16 
CC1626 


20221 

28221 

28221 

26221 


20221 

28221 

20221 

28221 


POWER FESR 

/HEAT 

RATIO 


0.92 

0.73 

0.25 

0.51 

0.*3 

0.09 


CAPITAL 

COST 

* 10**6 


S/KW ROI 
EQVL 

fXJ 


rrtGE 66 


NORM WRTH 
ENRG 


3.80 

909.0 

A. 83 

1158.0 

3.28 

883.7 

4.23 

1 140.8 


10.07 

662.0 

5.18 

723,3 

5.33 

694.0 

3.06 

624. 1 


3.63 

708.3 

4.06 

761.9 

4.39 

712.1 

3.76 

655. 0 


8, 

13. 

0.50 

0.73 

0.35 

7.6 

1 .80 

228.2 

9 

3.6 

0.95 

146 

1. 8. 

8. 

0.53 

0.73 

0.32 

6.0 

1 .42 

249.2 

15 

3.6 

0.92 

160 

8. 

1 1 . 

0.47 

0.73 

0.36 

6.9 

1.62 

226.2 

14 

3.5 

0.90 

149 

8. 

8. 

0.53 

0.73 

0.32 

5.8 

1.37 

240.8 

18 

3.5 

0.91 

161 


1. 

8. 

301 . 

5.31 

0.73 

0, 17 

90.2 

21.34 

114.3 i 


8. 

8. 

0.53 

0.73 

0. 16 

6.2 

1 .47 

208.8 l 

1. 

8. 

28. 

0.73 

0.73 

0.22 

11.7 

2.77 

151.3 l 


38.7 

10.06 

290 

4. 1 

1.06 

143 

5.9 

1 .52 

1 19 















DATE 06/07/Vw 
! &SE - PEG - ADV- DES - ENGR 


GENERAL ELECTRIC COMPANY 
COGENERATION TECHNOLOGY ALTERNATIVES STUDY 
REPORT 5.2 

SUMMARY OF FUEL SAVED BY TYPE & ECONOMICS 


(-AGE 67 


- FUEL USE IN BTU* 1 0**6- 

** COGENERATION CASE** **NOCOGEM - 
PROCS DISTIL RESIDL COAL DISTIL RES I DL 


COGEN** 

COAL 


POWER COGEN 
REQD POWER 


STIG1S 
STIG1S 
DEADV3 
DEADV3 
DEHTPM 
DEHTPM 
DES0A3 
DES0A3 
DESOA3 
DESOA3 
GTSOAD 
QTRA08 
GTRA08 
GTRA12 
GTRA12 
GTRAI6 
GTRA16 
GTR208 
GTR208 
GTR212 
GTR212 
GTR21 6 
GTR21 6 
GTRW08 
GTRW08 
GTRW12 
GTRW12 
GTRW1S 
GTRW16 
GTR308 
GTR308 
GTR3I2 

0 GTR312 
r, GTR316 
* GTR316 
a FCPADS 

1 FCPADS 
u FCMCDS 
£ FCMCDS 


28221 
28221 
28221 
28221 
28221 
28221 
28221 
26221 
28221 
28221 
28221 
28221 
28221 
2822 V 
28221 
28221 
28221 
28221 
28221 
28221 
28221 . 
28221 
28221 
28221 
28221 
28221 
28221 
28221 
28221 
28221 
28221 
28221 
28221 
20221 
28221 
28221 
28221 
28221 
28221 


0 . 

99 . 

0 . 

0 . 

- 80 . 

103 . 

8 . 

8 . 

0 . 

166 . 

0 . 

0 . 

- 126 . 

175 . 

8 . 

16 . 

0 . 

93 . 

0 . 

0 . 

- 74 . 

103 . 

8 . 

8 . 

0 . 

161 . 

0 . 

0 . 

- 118 . 

185 . 

a. 

18 . 

0 . 

79 . 

0 . 

0 . 

- 60 . 

103 . 

8 . 

8 . 

0 . 

81 . 

0 . 

0 . 

- 62 . 

107 . 

8 . 

8 . 

97 . 

0 . 

0 . 

- 97 . 

18 . 

103 . 

8 . 

8 . 

191 . 

0 . 

0 . 

-191 . 

50 . 

207 . 

8 . 

20 . 

0 . 

97 . 

0 . 

0 . 

- 78 . 

103 . 

8 . 

8 . 

0 . 

191 . 

0 . 

0 . 

- 142 . 

207 . 

8 . 

20 . 

75 . 

3 . 

9 . 

- 75 . 

16 . 

94 . 

8 . 

6 . 

84 . 

0 . 

0 . 

- 84 . 

18 . 

103 . 

8 . 

8 . 

101 . 

0 . 

0 . 

- 101 . 

26 . 

128 . 

8 . 

11 . 

83 . 

0 . 

0 . 

- 83 . 

18 . 

103 . 

8 . 

8 . 

98 . 

0 . 

0 . 

- 98 . 

25 . 

126 . 

8 . 

10 . 

83 . 

0 . 

0 . 

- 83 . 

18 . 

103 . 

8 . 

8 . 

94 . 

0 . 

0 . 

- 94 . 

24 . 

120 . 

8 . 

10 . 

83 . 

0 . 

0 . 

- 83 . 

18 . 

103 . 

8 . 

8 . 

86 . 

0 . 

0 . 

- 86 . 

20 . 

107 . 

8 . 

8 . 

83 . 

0 . 

0 . 

- 83 . 

18 . 

103 . 

8 . 

8 . 

89 . 

0 . 

0 . 

- 89 . 

21 . 

112 . 

8 . 

9 . 

82 . 

0 . 

0 . 

- 82 . 

18 . 

103 . 

8 . 

8 . 

89 . 

0 . 

0 . 

- 89 . 

22 . 

114 . 

6 . 

9 

90 . 

0 . 

0 . 

- 90 . 

18 . 

103 . 

8 . 

8 . 

122 . 

0 . 

0 . 

- 122 . 

31 . 

145 . 

8 . 

13 . 

87 . 

0 . 

0 . 

- 87 . 

18 . 

103 . 

8 . 

8 . 

120 . 

0 . 

0 . 

- 120 . 

32 . 

147 . 

8 . 

13 . 

87 . 

0 . 

0 . 

- 67 . 

18 . 

103 . 

8 . 

8 . 

1 14 . 

0 . 

0 . 

- 114 . 

29 . 

139 . 

8 . 

12 . 

92 . 

0 . 

0 . 

- 92 . 

18 . 

103 . 

8 . 

8 . 

106 . 

0 , 

0 . 

- 106 . 

24 . 

120 . 

8 . 

10 . 

86 . 

0 . 

0 . 

- 86 . 

18 . 

103 . 

8 . 

8 . 

104 . 

0 . 

0 . 

- 104 . 

26 . 

127 . 

8 . 

10 . 

87 . 

0 . 

0 . 

- 87 . 

18 . 

103 . 

8. 

8. 

104 . 

0 . 

0 . 

- 104 . 

25 . 

126 . 

8 . 

10 . 

95 . 

0 . 

0 . 

-95. 

18. 

103 . 

8 . 

8 . 

206 . 

0 . 

0 . 

- 206 , 

56 . 

229 . 

8 . 

23 . 

86 . 

0 , 

0 . 

- 86 . 

18 . 

103 . 

8 . 

8 . 

150 . 

0 . 

0 . 

- 150 . 

44. 

190 . 

8 . 

18. 


POWER 

/HEAT 

RATIO 

0.73 

0.73 

0.73 

0.73 

0 . 73 

0.73 

0.73 

0.73 

0.73 

0.73 

0.73 

0 . 73 

0.73 

0,73 

0.73 

0.73 

0.73 

0.73 

0.73 

0.73 

0.73 

0.73 

0.73 

O. 73 

0.73 

0.73 

0.73 

0.73 

0.73 

0.73 

0 . 73 

0.73 

0.73 

0.73 

0.73 

0.73 

0.73 

0 . 73 

0.73 


CAPITAL 

COST 


NORM */KW 
COST EQVL 


LEVL NORM WRTH 
CHRG ENRG 


0.19 

5.9 

1 .41 

205.8 

0 

4.0 

1.03 

146 

0.23 

8.0 

1.90 

165.2 

0 

4.6 

1 . 18 

131 

0,24 

8.4 

1.98 

308.3 

0 

4.1 

1.07 

146 

0.29 

12.4 

2.94 

262.5 

0 

4.7 

1 .23 

131 

0.35 

7.8 

1.85 

339. 1 

10 

3.6 

0.94 

158 

0.36 

7.8 

1.65 

327 . 1 

11 

3.5 

0,92 

148 

0.20 

8.3 

1.96 

292.0 

0 

4.9 

1.26 

147 

u, 26 

17.4 

4.13 

310,8 

0 

7.0 

1 .82 

133 

0.20 

' 8.3 

1.96 

292.0 

0 

4.2 

1.10 

“142 

0.26 

17.4 

4.13 

310.8 

0 

5.8 

1 .50 

125 

0.29 

4.2 

1.00 

190.9 

999 

3.7 

0.96 

154 

0.31 

6.5 

1 .53 

264 . 7 

0 

4. 1 

1 .06 

160 

0.34 

7 . 1 

1.69 

241 .9 

0 

4 . 1 

1.07 

151 " 

0.32 

6.4 

1.52 

264.7 

0 

4.0 

1.05 

161 

0.35 

7.0 

1.66 

244.0 

0 

4 . 1 

1.06 

151 

0.32 

6.7 

1.58 

275.5 

0 

4.1 

1.06 

161 

0.35 

7 . 1 

1.68 

257.3 

0 

4 . 1 

1.05 

151 

0.32 

5.7 

1.35 

235.8 

0 

3.9 

1 .02 

163 

0.32 

5.7 

1.34 

225.2 

5 

3.9 

1.00 

153 

0.32 

6.0 

1 .43 

248.4 

0 

4.0 

1.03 

162 

0.33 

6.1 

1 .44 

233.5 

0 

3.9 

1 .02 

152 

0.32 

6.2 

T .47 

258.8 

0 

4.0 

1.03 

162 

0.34 

6.4 

1.51 

243.4 

0 

3.9 

1 .02 

152 

0.26 

6.7 

1 .58 

254.9 

0 

4.3 

1.13 

155 

0,30 

8.0 

1.90 

223.2 

0 

4.7 

1 .21 

145 

0.28 

6.7 

1.58 

261.0 

0 

4.3 

1.11 

157 

0.32 

8 . 1 

1.92 

229.2 

0 

4.5 

1.18 

146 

0.28 

6.9 

1.63 

270.0 

0 

4.3 

1.11 

157 

0.32 

8 . 1 

1.91 

241.0 

0 

4.5 

1 . 16 

147 

0.24 

6 . 1 

1.44 

225.9 

0 

4.3 

1 .12 

155 

0.26 

6.4 

1.51 

205.3 

0 

4.4 

1 . 14 

145 

0.29 

6.2 

1.47 

245.6 

0 

4.2 

1.08 

159 

0.32 

6 . 8 

1 .60 

221 .0 

0 

4.2 

1 . 10 

149 

0.28 

6.5 

1.53 

255.0 

0 

4.2 

1.09 

158 

0.31 

7.0 

1.66 

231.2 

0 

4.3 

1.11 

148 

0.22 

6.7 

1.58 

239.7 

0 

5 . 1 

1.33 

154 

0.28 

14.5 

3.44 

240.6 

0 

8.5 

2.20 

145 

0.29 

6.9 

1.64 

274.1 

0 

4.8 

1 .24 

161 

0.36 

12.4 

2.92 

280.7 

0 

6.6 

1.70 

150 



Honeywell pace printing system- pi i »s-02 


DATE 06/07/ /sj 
I SSE-PEO-ADV-DES-ENSR 


GENERAL ELECTRIC COMPANY 
COGENERATION TECHNOLOGY ALTERNATIVES STUDY 
REPORT 3.2 

SUMMARY OF FUEL SAVED BY TYPE 8 ECONOMICS 


i-aGE 68 


FUEL USE IN BTU* 10**6 --- 

**COGENERATION CASE** **NOCOGEN - COGEN** POWER COGEN 
PROCS DISTIL RES1DL COAL DISTIL RES I DL COAL REQD POWER 

MW MW 


ON0CGN 28241 
STM141 28241 
STM 1 4 1 20241 
STM 141 20241 


STM080 28241 
STM088 28241 
STM088 28241 
PFBSTM 28241 


T I STMT 28241 
TISTMT 28241 
TIHRSG 28241 
TIHRSG 20241 


STIRL 28241 
ST1RL 28241 
STIRL 28241 
HEGT60 28241 


HEGTOO 28241 
FCMCCL 28241 
FCSTCL 28241 
IGGTST 28241 


GTWC1 6 28241 
CC1626 23241 
CC1622 28241 
CC1222 28241 


CC0822 20241 
STIG15 28241 
STIG15 28241 
STIG10 28241 


ZWi 


GTRA16 28241 
GTR208 28241 
GTR212 28241 


GTSOAR 

26241 

0. 

136. 

212. 

0. -22. 

51 . 

32. 

GTAC08 

28241 

0. 

125. 

225. 

0. -12. 

38. 

32. 

GTAC12 

28241 

0. 

129. 

215. 

0. -15. 

48. 

32. 

GTAC16 

28241 

0. 

132. 

208. 

0. -19. 

54. 

32. 


POWER FESR 

/HEAT 

RATIO 


0.21 

3.64 

0 

0.30 

3.64 

0 


CAPITAL NORM S/KW 
COST COST EQVL 
* 10**6 


NORM WRTH 
ENRG 


0.28 

3.64 

0.47 

3.64 

0.42 

3.64 


1.35 

215.7 

5 

11.1 

1 .OO 

85 

2.61 

417.4 

6 

11.1 

1.00 

72 

2.35 

375.7 

9 

11.0 

0.99 

73 

3.66 

524.4 

6 

11.1 

0.99 

76 


1 . 

0.58 

3. 64 

0.06 

13.6 

7.55 

951.2 


0.82 

3.64 

0.06 

17.4 

9.64 

1214.7 


0.47 

3.64 

0.02 

12.7 

7.04 

912. 1 


0.70 

3.64 

0.02 

16.4 

9.08 

1 177.6 


, 

0.30 

3.64 

0.05 

. 

0.30 

3.64 

0.05 

. 

0.51 

3.64 

0.05 

t. 

0.95 

3.64 

0.03 2. 


0.55 

3.64 

0.73 

3.64 

0.89 

3.64 


2.84 

236.3 

3.54 

236.5 

3. 18 

232.7 

3.02 

222. 9 


1 .08 

3.64 

0.16 

4.60 

3.64 

0. 17 


0.49 

3.64 

0. 60 

3.64 


0.76 3.64 


0.76 3.64 


3.99 

172.7 

6.81 

262.6 

3.97 

348.6 

9.82 

310.6 


i 12.2 

1 . 09 

77 

1 12.2 

1.10 

75 

1 12.3 

1.11 

69 

i 12.4 

1.11 

67 


86. 

57. 

191 . 

-86. 

57. 

72. 

32. 

9. 

0.36 

3.64 

0 . 1 1 

77. 

61 . 

204. 

-77. 

53. 

59. 

32. 

7. 

0.32 

3.64 

0.09 

80. 

60. 

200. 

-80. 

54. 

63. 

32. 

8. 

0.33 

3.64 

0. 10 


310.6 

202.9 

246.5 

250.6 

265.6 

234.9 
243.3 


10.6 

0.95 

95 

10.5 

0.95 

100 

10.5 

0.94 

100 

10.5 

0.94 

100 


11 

7 

1 

05 

105 

11 

0 

0 

.99 

97 

11 

1 

1 

.00 

100 

11 

1 1 

.00 

lOO 

11 

2 

1 

~oo' 

98 

11 

1 

1 

00 

97 

1 1 

1 

1 

00 

97 























HONEYWELL PAGE PRINTING SYSTEM^ Pi 188 — 02 


DATE 06/07/7» 
I&SE-PEO-ADV-OES-ENGR 


GENERAL ELECTRIC COMPANY 
COGENERATION TECHNOLOGY ALTERNATIVES STUDY 
REPORT 5.2 

SUMMARY OF FUEL SAVED BY TYPE « ECONOMICS 


PUEL USE IN BTU* 10**6 

•♦COGENERATION CASE** **NOCOGEN - COGEN** POWER COGEN 
PROCS DISTIL RES I DL COAL DISTIL RESIDL COAL REQD POWER 

MW MW 


POWER FESR 
/HEAT 
RATIO 


CAPITAL NORM S/KW ROI LEVL NORM WRTH 


GTR216 28241 
GTRW08 28241 
GTRW12 28241 
GTRW16 28241 


COST COST EQVL 
* 10**6 


3.29 252.9 

4.23 229.2 

4.23 236.7 

4.19 250.5 


CHRG ENRG 


FCMCDS 28241 


190. 

-98. 

57. 

73. 

32. 

9. 

0.35 

3.64 

0.09 

187. 

-92. 

58. 

76. 

32. 

9. 

0.36 

3.64 

0. 1 1 

188. 

-91 . 

58. 

74. 

32. 

9. 

0.36 

3.34 

0. 11 

rrrvR 

-176. 

83. 

161 . 

32. 

20. 

EMXdl 

3.64 

0. 18 

135. 

-129. 

73. 

128. 

32. 

16. 

1.64 

3.64 

0. 19 


i 11.1 

11.4 
11.2 
11.3 

1.00 
1.02 
1 .01 
1.01 

98 

101 

103 

101 

11.5 

1.03 

97 

11.2 

1.00 

99 

1 1.2 

1.01 

99 

13.4 

1.21 

113 

12.3 

1.10 

111 






















































DATE 06/07/79 
I &SE-PEO-ADV-DES-ENGR 


GENERAL ELECTRIC COMPANY 
COGENERATION TECHNOLOGY ALTERNATIVES STUDY 
REPORT 5.2 

SUMMARY OF FUEL SAVED BY TYPE * ECONOMICS 


FUEL USE IN BTU*10**6- 

«* COGENERATION CASE** **NGC-OGEN - 
PROCS DISTIL RES I DL COAL DISTIL RES I DL 


GTRA12 28242 
GTRAI6 28242 
GTR208 28242 
GTR2I2 28242 
GTR216 28242 
GTRVI08 28242 
GTRWI2 28242 
GTRWI8 28242 


COGEN** POWER COGEN 
COAL REQD POWER 

MW MW 

53. 11. 6. 


61 . 

11 . 

37. 

-61 . 

43. 

53. 

1 1 . 

59. 

12. 

41 . 

-59. 

42. 

50. 

1 1 . 

54. 

14. 

48. 

-54. 

40. 

42. 

11 . 

57. 

14. 

45. 

-57. 

40. 

45. 

11. 

57. 

13. 

44. 

-57. 

41. 

46. 

11. 

76. 

8. 

26. 

-76. 

46. 

64. 

11 . 

76. 

7. 

24. 

-76. 

47. 

66. 

11 . 

72. 

8. 

28. 

-72. 

46. 

62. 

11. 


POWER 

/HEAT 

RATIO 

1 .73 

1.63 

1.63 

1.63 

1.63 

1 .63 

1 .63 

1.63 


.63 

.63 

.63 


CAPITAL 

COST 

* 10**6 

5.0 
5. 1 

4.1 
4.4 
4.6 

5.8 

5.9 


FCPADS 28242 135. 
FCMCDS 28242 93. 
FCMCDS 28242 99. 


NORM 

*/KW 

COST 

EQVL 

3.30 

279.8 

3.36 

294.4 

2.70 

258.2 

2.91 

267.2 

3.02 

277.2 

3.81 

260,4 

3.87 

266.3 

3. 88 

279.4 

2.99 

238.7 

3.27 

254.2 

3.40 

266.2 

5.25 

257.2 

6.39 

245.5 

5.34 

297.8 

5.53 

291,6 


LEVL NORM WRTH 
CHRG ENRG 


4.6 

0.97 

122 

4.8 

0.98 

120 

4.8 

0.98 

117 

4.8 

0.98 

118 

4.8 

0.98 

119 

5.0 

1.01 

123 

4.9 

1.00 

125 

4.9 

1.00 

123 

5.0 

1.02 

116 

4.9 

0.99 

121 

4.9 

1 .00 

120 

6.5 

1.31 

142 






HONEYWELL PAGE PRINTING SYSTEM- Pi 188-02 


DATE 06/07/Va GENERAL ELECTRIC COMPANY PAGE 72 

l&SE-PEO-ADV-DES-ENGR COGENERATION TECHNOLOGY ALTERNATIVES STUDY 

REPORT 5.2 

SUMMARY OF FUEL SAVED BY TYPE & ECONOMICS 


FUEL USE IN BTU* 1 0**6 




** COGENERATION CASE** ** NOCOGEN - 

COGEN** 

POWER 

COGEN 

OSM 

POWER 

FESR 

CAPITAL 

NORM 

S/KW 

ROI 

LEVL 

NORM WRTH 

ECS PROCS 

DISTIL 

RES I DL 

COAL 

DISTIL 

RES I DL 

COAL 


REQD 

POWER 


/HEAT 


COST 

COST 

EQVL 


CHRG 

ENRG 











MW 

MW 


RATIO 


*10**6 



(X) 




ONOCGN 

28651 

0. 

1 1 . 

401 . 

0. 

0. 

0. 

F 

4. 

0. 

1 .73 

0.03 

0. 

29. 1 

1.00 

165.7 

0 

12.3 

1.00 

80 

STM141 

28651 

0. 

382. 

0. 

0. 

-372. 

401 . 


4. 

4. 

1.17 

0.03 

0.07 

20. 1 

0.69 

111.0 

-18 

14.3 

1 . 17 

t53 

STM141 

28651 

0. 

51 1 . 

0. 

0. 

-422. 

664. 


4. 

36. 

1 .09 

0.03 

0.32 

22.0 

0.76 

100.7 

-5 

12.3 

1.00 

131 

STM 141 

28651 

0. 

0. 

382. 

0. 

1 1 . 

18. 

F 

4. 

4. 

2.31 

0.03 

0.07 

35.6 

< .22 

196.7 

1 

12.5 

1 .02 

135 

STM141 

28651 

0. 

0. 

51 1 . 

0. 

89. 

153. 

F 

4. 

36. 

2.29 

0.03 

0.32 

40. 1 

1 .38 

183.2 

21 

9.3 

0.76 

109 

STM141 

28651 

0. 

0. 

382. 

0. 

1 1 . 

18. 

A 

4. 

4. 

2.22 

0.03 

0.07 

33.9 

1.16 

187.5 

5 

12.3 

1 .00 

135 

STM 1 4 1 

28651 

0. 

0. 

51 1 . 

0. 

89. 

153. 

A 

4. 

36. 

2.22 

0.03 

0.32 

34.0 

1.17 

155.3 

44 

8.6 

0.70 

112 

STM088 

28651 

0. 

382. 

0. 

0. 

-372. 

401 . 


4. 

4. 

1.18 

0.03 

0.07 

19.9 

0.68 

109.9 

-18 

14.3 

1.16 

153 

STM088 

28651 

0. 

475. 

ol 

0. 

-408. 

591 . 


4. 

28. 

1 . 03 

0.03 

0.28 

20.0 

0.69 

95.9 

-7 

12.6 

1 .03 

133 S 

STM088 

23651 

0. 

0. 

382. 

0. 

1 1 . 

' 18. 

F 

4. 

4. 

2.33 

0.03 

0.07 

35.8 

1.23 

197.8 

1 

12.6 

1 . 02 

134 i 

STM088 

28651 

0. 

0. 

475. 

0. 

68. 

116. 

F 

4. 

28. 

2. 15 

0.03 

0.28 

37.3 

1 .28 

179.3 

22 

9.9 

0.80 

111 | 

STM088 

28651 

0. 

0. 

382. 

0. 

1 1 . 

18. 

A 

4. 

4. 

2.25 

0.03 

0.07 

34.0 

1 . 17 

187.6 

5 

12.3 

1 .00 

135 

STM088 

28651 

0. 

0. 

475. 

0. 

68. 

116. 

A 

4. 

28. 

2.15 

0. 03 

0.28 

32.7 

1 . 12 

157.0 

45 

9.4 

0.76 

113 

PFBSTM 

28651 

0. 

0. 

383. 

0. 

1 1 . 

18. 


4. 

4. 

2.28 

0.03 

0.07 

34.4 

1.18 

189.8 

3 

12.4 

1.01 

135 

PFBSTM 

28651 

0. 

0. 

595. 

0. 

137. 

230. 


4. 

56. 

3.G6 

0.03 

0.38 

47.3 

1 .62 

194.2 

15 

9.3 

0-75 

111 

T I STMT 

28651 

0. 

383. 

0. 

0. 

-372. 

401 . 


4. 

4. 

1 .36 

0.03 

0.07 

28.7 

0.99 

158.5 

999 

15.5 

1.26 

146 

T I STMT 

28651 

0. 

549. 

0. 

0. 

-439. 

732. 


4. 

45. 

3.00 

0.03 

0.35 

87.3 

3.00 

379.8 

0 

20.8 

1.69 

120 

T I STMT 

28651 

0. 

0. 

383. 

0. 

1 1 . 

18. 


4. 

4. 

2.46 

0.03 

0.07 

43.9 

1.51 

242.5 

0 

13.6 

1.11 

132 

T I STMT 

28651 

0. 

0. 

668. 

0. 

181 . 

302. 


4. 

74. 

5.16 

0.03 

0.42 

150.8 

5. 18 

569.9 

0 

20.0 

1.62 

119 

TIHRSG 

28651 

0. 

389. 

0. 

0. 

-378. 

401 . 


4. 

4. 

1 .50 

0.03 

0.06 

36.2 

1.24 

197.8 

0 

16.5 

1.34 

140 

TIHRSG 

28651 

0. 

470. 

0. 

0. 

-422. 

524. 


4. 

19. 

2.51 

0.03 

0. 18 

74.2 

2.55 

359.2 

0 

21 . 1 

1.72 

115 

TIHRSG 

28651 

0. 

0, 

389. 

0. 

11 . 

12. 


4. 

4. 

2.66 

0.03 

0.06 

53.2 

1.83 

291 .2 

0 

14.9 

1 .21 

129 

TIHRSG 

28651 

0. 

0. 

537. 

0. 

78. 

89. 


4. 

32. 

4.36 

0.03 

0.24 

128.6 

4.42 

568.2 

0 

22.2 

1.81 

107 

STIRL 

28651 

391 . 

0. 

0. 

-391 . 

1 1 . 

401 . 


4. 

4. 

1.16 

0.03 

0.05 

22.8 

0.78 

124.2 

-42 

17.3 

1 .41 

153 

STIRL 

28651 

664. 

0. 

0. 

-664. 

125. 

784. 


4. 

51 . 

1.84 

0.03 

0.27 

42.4 

1 .46 

160.8 

0 

21.2 

1 .72 

124 

STIRL 

28651 

0. 

391 . 

0. 

0. 

-380. 

401 . 


4. 

4. 

1.16 

0.03 

0.05 

22.8 

0.78 

124.2 

-25 

14.8 

1.20 

148 

STIRL 

28651 

0. 

664. 

0. 

0. 

-539. 

784. 


4. 

51 . 

1.84 

0.03 

0.27 

42.4 

1 .46 

160.9 

0 

16.9 

1.37 

1 15 

STIRL 

28651 

a. 

0. 

391 . 

0. 

T 1 . 

10. 


4. 

4. 

2.23 

0.03 

0.05 

36.7 

1.26 

200.3 

0 

12.6 

1.03 

131 

STIRL 

28651 

0. 

0. 

858. 

0. 

206. 

197. 


4. 

84. 

4.04 

0.03 

0.32 

100.6 

3.45 

314.1 

2 

14.4 

1 .17 

100 

HEGT85 

28651 

0. 

0. 

401 . 

0. 

1 1 . 

-0. 

A 

4. 

4. 

2.21 

0.03 

0.03 

40.0 

1.37 

214.4 

0 

13.2 

1.08 

127 

HEGT85 

28651 

0. 

0. 

2527. 

0. 

637. 

-29. 

A 

4. 

260. 

9.72 

0.03 

0.19 

256.2 

8.80 

316.5 

0 

33.0 

2.68 

113 

HEGT60 

28651 

0. 

0. 

400. 

0. 

1 1 . 

1 . 

A 

4. 

4. 

2.21 

0.03 

0.03 

39.7 

1.36 

213.0 

0 

13.2 

1.07 

128 

HEGT60 

28651 

0. 

0. 

1305. 

0. 

287. 

20. 

A 

4. 

117. 

5.63 

0.03 

0. 19 

144.0 

4.94 

319. 1 

0 

22.5 

1.83 

96 

HEGTOO 

28651 

0. 

0. 

400. 

0. 

1 1 . 

1 . 

A 

4. 

4. 

2.23 

0.03 

0.03 

39.3 

1.35 

211.2 

0 

13.2 

1.07 

128 

HEGTOO 

23651 

0. 

0. 

785. 

O. 

129. 

12. 

A 

4. 

53. 

3.60 

0.03 

0. 15 

85.2 

2.93 

284.9 

0 

17. 1 

1 .39 

87 

FCMCCL 

28651 

0. 

0. 

622. 

0. 

1 1 . 

-221 . 


4. 

4. 

2.38 

0.03 

-0.51 

43.2 

1.48 

237. 1 

0 

17.5 

1 .43 

68 

FCMCCL 

2C651 

0. 

0. 

1075. 

0. 

235. 

76. 


4. 

96. 

5.78 

0.03 

0.22 

104.2 

3.58 

330,8 

0 

18.6 

1.51 

96 

FCSTCL 

28651 

0. 

0. 

621 . 

0. 

1 1 . 

-220. 


4. 

4. 

2.40 

0.03 

-0.51 

42.4 

1 .45 

232.9 

0 

17.5 

1 .42 

68 

FCSTCL 

28651 

0. 

0. 

1332. 

0. 

380. 

303. 


4. 

155. 

7.23 

0.03 

0.34 

129.9 

4.46 

332.7 

1 

16.4 

1 .33 

103 

I GGTST 

28651 

0. 

0. 

626. 

0. 

1 1 . 

-225. 


4. 

4. 

2.35 

0.03 

-0.52 

40.6 

1.39 

221.2 

0 

17.3 

1 .41 

67 

IGG1ST 

28651 

0. 

0. 

1242. 

0. 

267. 

18. 


4. 

109. 

3.46 

0.03 

0. 19 

101 . 1 

3.47 

277.7 

0 

16.3 

1 .33 

87 

GTSOAR 

28651 

0. 

390. 

0. 

0. 

-379. 

401 . 


4. 

4. 

1 .09 

0.03 

0.05 

21.3 

0.73 

116. 1 

-20 

14.5 

1 .18 

130 

GTSOAR 

28651 

0. 

709. 

0. 

0. 

-561 . 

859. 


4. 

60. 

1.51 

0.03 

0.30 

32.0 

1 . 10 

115.6 

0 

15. 1 

1.22 

121 
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FUEL USE IN BTU*10**6 

**COG£KERATION CASE** * -NO COG EH - CQGEN*’ 
PROCS DISTIL RES I DL COAL DISTIL RESIDL COAL 


GTAC08 

28851 

0. 

387. 

0. 

0, 

-376. 

401 . 

GTAC08 

26851 

0. 

605. 

0. 

0. 

-487. 

757. 

GTAC1 2 

23651 

0. 

387. 

0. 

0. 

-376. 

401 . 

GTAC1 2 

28651 

0. 

664. 

0 . 

0. 


852. 

GTAC16 

28651 

0. 

387. 

0. 

0. 

-376. 

401 . 

GTAC16 

28651 

0. 

707. 

0. 

0. 

-543. 

914. 

GTWC1 6 

28651 

0. 

390. 

0. 

0. 

-373. 

401 . 

GTWC16 

28651 

o. 

767. 

0. 

0. 

-593. 

946. 

CC 1 626 

20651 

0. 

390. 

0. 

0. 

-379. 

401 . 

CC1626 

28651 

0. 

1035. 

0. 

0. 

-747. 

1332. 

CC1622 

23651 

0. 

369. 

0. 

0. 

-378. 

401 . 

CC1 622 

28651 

0. 

944. 

0. 

0. 

-683. 

1236. 

CC1222 

28651 

0. 

386. 

0. 

0. 

-378. 

401 . 

CC1222 

28651 

0. 

936. 

0. 

0. 

-677. 

1233. 

CC0822 

28351 

0. 

387. 

0. 

0. 

-376. 

401 . 

CC0822 

28651 

0. 

791 . 

0. 

0. 

-584. 

v-v 


STIG1S 28651 
STJG1S 23351 
DEADV3 23351 
DEADV3 2865 1 


GTRA08 2385 1 
GTRA08 28851 
GTRA12 28851 
GTRA12 28651 


POWER COGEN 
REDD POWER 
MW MW 


POWER 

FESR 

/HEAT 


RATIO 


0.03 

0.03 

0.03 

0.31 


CAPITAL 
COST 
* 10**6 


7 

6 

7 


S/KW ROI 
EQVL 

(XI 


-1 

-2 

-1 


LEVL NORM WRTH 
CHRG ENRG 


1 . 17 

151 

1.11 

125 

1.17 

151 

1 . 12 

124 


4. 

1 .07 

0.03 

0.06 

20.8 

0.72 

114.2 

-19 

14.4 

1 .17 

151 

67. 

1 .55 

0.03 

0.34 

33.7 

1.16 

122.1 

0 

14.0 

1 . 14 

123 

4. 

1 .08 

0.03 

0.05 

21 . 1 

0.72 

115.3 

-20 

14.5 

1.18 

150 

71 . 

1 .55 

0.03 

0.32 

33.0 

1.13 

112.5 

0 

15.0 

1.22 

122 

4. 

1 . 14 

0.03 

0.05 

20,9 

0.72 

113.9 

-21 

14.6 

1.19 

150 

. 118. 

2.00 

0.03 

0.36 

43.3 

1 .49 

116.3 

0 

15.7 

1.28 

123 

4. 

1 . 14 

0.03 

0.06 

20.6 

0.71 

112.8 

-20 

14.5 

1.18 

151 

106. 

1 .96 

0. 03 

0.37 

43.3 

1 .49 

125.3 

0 

15.2 

1 .24 

123 

4. 

1.13 

0.03 

0.06 

20.5 

0.70 

112.0 

-20 

14.5 

1 . 18 

151 

. 1 06 . 

1 .93 

0.03 

0.37 

41.3 

1.42 

120.3 

0 

14.8 

1.20 

123 

4. 

1 . 14 

0.03 

0.06 

20.7 

0.71 

113.3 

-20 

14.5 

1 . 18 

151 

85. 

1 .75 

0.03 

0.38 

35.3 

1 .21 

117.5 

0 

13.7 

1.11 

125 



. -393, 

,-17316. 
. -389. 

-1736. 


401 . 
22226. 
401 . 
2386. 


4. 4. 

4. 2663. 
4. 4. 

. ?46. 


0. 

398. 

0. 

1471 . 

0. 

394. 

0. 

1381 . 



1 . 10 
39.42 
1.09 
4.22 


T .09 
2.92 
1.19 
3.56 



20.8 

662.2 

20.6 

79.0 

20.5 

50.6 

24.7 
105.4 


0.71 

22.73 

0.71 


110.9 -21 
93.8 0 

110.4 -20 


104.6 


110.3 -20 

101.1 O 

134.1 -34 
222.5 



1 .39 

9.03 

0.32 

1 .08 

0.03 

0.05 

1 'te 

0.03 

0.35 


14.9 1.21 

309.6 25.17 
14.8 1.20 


24.8 

0.85 

136.3 

-33 

60. 1 

2.06 

215.0 

0 

23.9 

0.82 

128.8 

-50 

146.5 

5.03 

268.2 

0 

2 

3.9 

0.8 

2 

128.8 

-30 

14 

6.5 

5.0 

3 

268.2 

0 

2 

0.5 

0.7 

0 

112.3 

-3l 

2 

7.5 

0.9 

4 

104.0 

1 19 

2 

1.4 

0.7 

4 

117.0 

-35 

4 

3. 1 

1 .4 

8 

132.6 

0 

2 

1 .3 

0.7 

3 

116.7 

-34 

4 

1 .6 

1 .4 

3 

129.9 

0 

2 

4 

1.5 

1.9 

C 7 
1 .4 

4 

4 

117.8 

134.9 

-35 

0 

2 

3 

1 . 1 
4.2 

0.7 

1 . 1 

2 

7 

115.4 

118.4 

-34 

0 

21.2 

0.73 

116.1 

-34 

36.5 

1 .2i 

122.4 

o ; 

21 .3 

0.73 

116.6 

-34 

38.6 

1 .32 

.129.3 

e ■ 


1.39 

155 

1.73 

132 

1.38 

155 

1.69 

133 


.59 


1.38 155 
1.63 132 
1.38 155 
1.63 132 



















: COMPANY 

ALTERNATIVES STUDY 
2 

.Y TYPE S ECONOMICS 


OSH POWER FESR CAPITAL NORM S/KW ROI LEVL NORM WRTH 

/HEAT COST COST EQVL CHRG ENRG ' 

RATIO «1 Q»«6 (X) I 

1.09 0.03 0.05 21.5 0.74 116.7 -36 17.2 1.40 154 I 

1.86 0.03 0.31 43.1 1.48 113.1 0 24.8 2.01 134 

1.08 0.03 0.05 21.5 0.74 116.9 -35 17.1 1.39 154 } 

1.86 0.03 0.33 43.6 1.50 115.5 O 23.8 1.94 135 * 

1.09 0.03 0.05 21.6 0.74 117.9 -36 17.2 1.39 154 j 

1.85 0.03 0.32 43.3 1.49 119.7 0 23.4 1.90 134 

1.08 0.03 0.04 21.2 0.73 114.7 -35 17.2 1.40 154 ( 

1.67 0.03 0.27 36.5 1.25 107.9 0 23.5 1.91 131 

1.08 0.03 0.05 21.2 0.73 115.7 -35 17.1 1.39 154 

1.70 0.03 0.32 37.9 1.30 112.2 0 22.1 1.79 133 

1.09 0.03 0.05 21.4 0.74 116.8 -35 17.1 1.39 154 

1.72 0.03 0.31 38.9 1.34 115.7 O 22.2 1.8 1 133 

1.43 0.03 0.04 23.0 0.79 124.3 -46 17.8 1.45 152 

21.50 0.03 0.28 124.1 4.26 205.6 0 62.6 5.09 190 

1.41 0.03 0.05 23.2 0.80 126.4 -46 17.6 1.43 153 

16.24 0.03 0.36 107.5 3.69 234,2 0 45.9 3. 73 T68 




I , i 



GTACOS 20S53 0. 582. 0. 0. -469. 731 
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— 


FUEL USE IN BTU* 1 0**6- 


-- 















** COGENERATION CASE 

s* ** NOCOGEN - 

COGEN** 

POWER 

COGEN 

0SM 

POWER 

FESR 

CAPITAL 

NORM 

S/KW 

ROI 

LEVL 

NORM WRTH 

ECS PROCS DISTIL 

RES I DL 

COAL 

DISTIL 

RES I DL 

COAL 

REOD 

POWER 


/HEAT 


COST 

COST 

EQVL 


CHRG 

ENRG 










MW 

MW 


RATIO 


* 1 0**6 



(X) 




GTAC1 2 

28053 

0. 

303. 

0. 

0. 

-369. 

402. 

6. 

6. 

0.85 

0.07 

0.08 

13.7 

0.67 

122. 1 

-22 

13.7 

1.19 

156 

GTAC12 

28353 

0. 

647. 

0. 

0. 

-505. 

828. 

6. 

58. 

1 .00 

0.07 

0.33 

23.8 

1 .16 

125.6 

0 

13.0 

1,13 

123 

GTAC16 

23653 

0, 

385. 

0. 

0. 

-370. 

402. 

6. 

6. 

0.85 

0.07 

0.08 

13.9 

0.68 

123.2 

-23 

13.8 

o 

N 

155 

GTAC16 

28653 

0. 

713. 

0. 

0. 

-548. 

EitrlH 

'6. 

68. 

1.11 

0.07 

0.34 

27.7 

1 .35 

132,6 

0 

13.7 

1 . 19 

120 

GTWC1S 

20553 

0. 

387. 

0. 

o. 

-372. 

402. 

6. 

6. 

0.86 

0.07 

0.07 

14.2 

0.69 

125. 1 

-25 

13.9 

1 .21 

154 

GTWC16 

23653 

0. 

740. 

0. 

0. 

-572. 

914. 

6. 

68. 

1 .08 

0.07 

0.32 

26.3 

1.28 

121.3 

0 

14.1 

1 .23 

120 | 

CC1626 

2G353 

0. 

388. 

0. 

0. 

-373. 

402. 

6. 

6. 

0.93 

0.07 

0.07 

14.0 

0,68 

122.9 

-26 

14.0 

1 .22 

154 1 

CC1626 

28653 

0. 

928. 

0. 

0. 

-685. 

1167. 

6. 

99. 

1 .43 

0.07 

0.34 

33.4 

1.63 

122.9 

0 

15. 1 

1 .31 

119 8 

CC1622 

28653 

0. 

386. 

0. 

0. 

-372. 

402. 

6. 

6. 

0.92 

0.07 

0.07 

13.7 

0.67 

121 .2 

-25 

13.9 

1.21 

155 S 

CC1622 

28653 

0. 

847. 

0. 

0. 

-629. 

1083. 

6. 

89. 

1 .39 

0.07 

0.35 

33.2 

1.62 

133.7 

0 

14.5 

1.26 

119 1 

CC1222 

23653 

0. 

386. 

0. 

0. 

-371 . 

402. 

6. 

6. 

0.92 

0.07 

0.07 

13.5 

0,66 

119.5 

-24 

13.9 

1.21 

156 

CC1222 

2BR53 

0. 

839. 

0. 

0. 

-623. 

1078. 

6. 

88. 

1 .36 

0.07 

0.35 

31 .4 

1 .53 

127.7 

0 

14.2 

1 .24 

120 

CC0S22 

28653 

0. 

384. 

0. 

0. 

-369. 

402. 

6. 

6. 

0.93 

0.07 

0.08 

13.7 

0.67 

122.0 

-24 

13.9 

1 .20 

156 

CC0622 

28S53 

0. 

709. 

0. 

0. 

-539. 

923. 

6. 

69. 

1 ,20 

0.07 

0.35 

26.0 

1,27 

125.2 

0 

13.2 

1.14 

122 

DEI ITPM 

23653 

0. 

390. 

0. 

0. 

-375. 

402. 

6. 

6. 

1.04 

0.07 

0.06 

18. 1 

0. 88 

158.3 

-57 

14.6 

1 .27 

148 

DEMTPJ1 

23653 

0. 

695. 

0. 

0. 

-559. 

808. 

6. 

55. 

1 . 89 

0.07 

0.26 

52.6 

2.56 

258.3 

0 

18.8 

1.64 

1 1 1 

GT50AD 

23653 

386. 

0. 

0. 

-386. 

15. 

402. 

6. 

6. 

0.84 

0 07 

0.07 

13.5 

0.66 

1 19. 1 

-39 

16.4 

1 .42 

161 

GTSOAD 

28653 

662. 

0. 

0. 

-662. 

139. 

818. 

6. 

57. 

0.93 

0.07 

0.31 

21 .2 

1 . 03 

109.4 

0 

17.8 

1.55 

133 

GTRAOB 

28653 

392. 

0. 

0. 

-392. 

15. 

402. 

6. 

6. 

0.86 

0.07 

0.06 

14.4 

0.70 

125.7 

-45 

16.7 

1 .45 

158 

GTi.AOS 

23653 

1094. 

0. 

0. 

-1094. 

281 . 


6. 

115. 

1.55 

0.07 

0.30 

42.8 

2.09 

133.5 

0 

25.5 

2.22 

132 

GTRA1 2 

28653 

390. 

0. 

0. 

-390. 

15. 

402. 

6. 

6. 

0.86 

0.07 

0.06 

14,4 

0.70 

125.9 

-45 

16.7 

1.45 

159 

GTRA1 2 

28653 

1018. 

0. 

0. 

-1018. 

262. 

1230. 

6. 

107. 

1 .47 

0.07 

0.32 

40.0 

1 .95 

134.1 

0 

23.8 

2.07 

132 

GTRA1 6 

23853 

390. 

0. 

0. 

-390. 

15. 

402. 

6. 

6. 

0.87 

0.07 

0.07 

14.7 

0.71 

128.5 

-46 

16.7 

1.45 

158 

G7RA1 6 

28653 

943. 

0. 

0. 

-943. 

236. 

1 144. 

6. 

96. 

1 .44 

0,07 

0.32 

39.3 

1.91 

142.2 

0 

22.9 

1 .99 

130 

GTR208 

28653 

389. 

0. 

0. 

-389. 

15. 

402. 

6. 

6. 

0.86 

0.07 

0.07 

14.1 

0.69 

123.9 

-43 

16.6 

1 .44 

159 

GTR203 

28653 

81 1 . 

0. 

0. 

-81 1 . 

186. 

977. 

6. 

76. 

1 . 17 

0.07 

0.30 

29,6 

1 .44 

124.5 

0 

20.7 

1 .80 

130 

GTR21 2 

28653 

389. 

0. 

0. 

-339. 

15. 

402. 

6. 

6. 

0.86 

0.07 

0.07 

14.3 

0.70 

125.3 

-44 

16.6 

1 .44 

159 

GTR212 

28653 

045. 

0. 

0. 

-845. 

200. 

1024. 

6. 

82. 

1 .24 

0.07 

0.31 

32.0 

1.56 

129.2 

0 

21.2 

1.84 

130 

GTR216 

28653 

389. 

0. 

0. 

-389. 

15. 

402. 

6. 

6. 

0.86 

0.07 

0.07 

14.4 

0.70 

126.5 

-44 

16.6 

1 ,44 

159 | 

GTR21 S 

28653 

853. 

0. 

0. 

-853. 

207. 

1045. 

6. 

84. 

1 .30 

0.07 

0.32 

34.4 

1 .68 

137.6 

0 

21.3 

1 .85 

129 ; 

GTRV/03 

28653 

395. 

0. 

0. 

-395. 

15. 

402. 

6. 

6. 

0. 86 

0.07 

0.05 

14.5 

0.71 

125.3 

-47 

16.9 

1 .47 

157 <• 

GTRW03 

28653 

1294. 

0, 

0. 

- 1 294 . 

326. 

1446. 

6. 

133. 

1 .57 

0.07 

0.27 

42. 1 

2.05 

111.0 

0 

29.3 

2.54 

136 ’ 

i GTRV/1 2 

28653 

393. 

0. 

0. 

-393. 

15. 

402. 

6. 

6. 

0.86 

0.07 

0.06 

14.5 

0.71 

126. 1 

-46 

16.8 

1 .46 

158 

GTRW12 

23653 

1218. 

0. 

0. 

-1218. 

319. 

1419. 

6. 

130. 

1 .54 

0.07 

0.30 

41.3 

2.01 

115.7 

0 

27.0 

2.34 

135 

GTRW16 

20653 

392. 

0. 

0. 

-392. 

15. 

402. 

6. 

6. 

0.87 

0.07 

0.06 

14.7 

0.72 

128.3 

-47 

16.8 

1 .46 

156 

i GTR'v/t 6 

20633 

1108. 

0. 

0. 

-1108. 

284 . 

1305. 

6. 

116. 

1 .48 

0.07 

0.30 

39.8 

1 .94 

122.7 

0 

25.4 

2.21 

133 

GTR303 

23333 

397. 

0. 

0. 

-397. 

15. 

402. 

6. 

S. 

0. 86 

0.07 

0.05 

14.2 

0.69 

122.0 

-45 

16.9 

1 .47 

157 

GTR308 

28353 

1077. 

0. 

0. 

-1077. 

240. 

1156. 

6. 

98. 

1 .32 

0.07 

0.23 

33.7 

1.64 

106.7 

0 

26.9 

2.34 

131 

GTR312 

28653 

391 . 

0. 

0. 

-391 . 

15. 

402. 

6. 

6. 

0.86 

0.07 

0.06 

14.3 

0.70 

124.7 

-44 

16.6 

1 .45 

159 

GTR312 

23653 

951 . 

0. 

0. 

-951 . 

234. 

1136. 

6. 

95. 

1 . 28 

0.07 

0.31 

32.6 

1.59 

116.9 

0 

22.6 

1 .96 

132 

GTR316 

28653 

391 . 

0. 

0. 

-391 . 

15. 

402. 

6. 

6. 

0.86 

0.07 

0.06 

14.5 

0.71 

126.7 

-45 

16.7 

1.45 

158 

GTR316 

23653 

942. 

0. 

0. 

-942. 

230. 

1122. 

6. 

94. 

1 .30 

0.07 

0.30 

33.5 

1 .63 

121 .4 

0 

22.7 

1.97 

131 

FCPADS 

28653 

396. 

0. 

0. 

-396. 

15. 

402. 

. 6. 

6. 

1 .35 

0.07 

0.05 

15.3 

0.74 

131.7 

-57 

17.4 

1 .52 

157 

FCPADS 

28653 

1765. 

0. 

0. 

-1765. 

482. 

1967. 

6. 

197. 

21 .02 

0.07 

0.28 

113.7 

5.54 

219.9 

0 

61 .5 

5.34 

194 

J 

1 

' 

J 
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SUMMARY OF FUEL SAVED BY TYPE S ECONOMICS 


FUEL USE IN BTU* 10**6 




** COGENERATION CASE** **HOCOGEN - 

COGEM** 

POWER 

COGEN 

08M 

POWER 

FESR 

CAPITAL 

NORM 

*/KW 

ROI 

LEVL NORM WRTH 

1 ECS PROCS DISTIL 

RES I DL 

COAL 

DISTIL 

RES 1 DL 

COAL 


REQD 

POWER 


/HEAT 


COST 

COST 

EQVL 


CHRG ENRG 











MW 

MW 


RATIO 


*10**6 



(X) 




ONOCGN 

28654 

0. 

2. 

265. 

0. 

0. 

0. 

F 

1 . 

0. 

1.07 

0.01 

0. 

16.7 

1.00 

220.8 

0 

7.4 

1 . 00 

80 

STM 141 

28654 

0. 

262. 

0. 

0. 

-260. 

265. 


1 . 

1 . 

0.72 

0.01 

0.02 

8.4 

0.50 

109.0 

-17 

9. 1 

1.23 

157 

STM141 

28654 

0. 

278. 

0. 

0. 

-266. 

298. 


1 . 

5. 

0.62 

0.01 

0. 10 

8.6 

0.51 

105.5 

-15 

8.8 

1 . 19 

121 

STM 141 

28654 

0. 

0. 

262. 

0. 

2. 

3. 

F 

1 . 

1 . 

1 .46 

0.01 

0.02 

19.8 

1.18 

257.9 

0 

8.0 

1.07 

130 

STM 141 

28C54 

0. 

0. 

27e. 

0. 

12. 

20. 

F 

1 . 

5. 

1 .24 

0.01 

-0. 10 

18.6 

1.11 

228.6 

14 

7. 1 

0.97 

95 

STM141 

28654 

0. 

0. 

262. 

0. 

2. 

3. 

A 

1 . 

1 . 

1 .40 

0.01 

0.02 

19. 1 

1 . 14 

249.5 

0 

7.8 

1 .06 

130 

STM 141 

20654 

0. 

0. 

278. 

0. 

12. 

20. 

A 

1 . 

5. 

1.10 

0.01 

0. 10 

13.6 

0.81 

166.4 

999 

6.5 

0.87 

101 

PFBSTM 

28654 

0. 

0. 

262. 

0. 

2. 

3. 


1 . 

1 . 

1 .35 

0.01 

0.02 

18.8 

1 . 12 

244.7 

0 

7.8 

1 .05 

130 

PFBSTM 

28654 

0. 

0. 

314. 

0. 

31 . 

48. 


1 . 

13. 

1 .77 

0.01 

0.20 

23.2 

1 .39 

252.6 

5 

7.4 

0.99 

97 

T I STMT 

26654 

0. 

262. 

0. 

0. 

-260. 

265. 


1 . 

1 . 

0.72 

0.01 

0.02 

10.4 

0.62 

135. 1 

-22 

9.4 

1 .26 

152 

T1STMT 

28654 

c. 

336. 

0. 

0. 

-291 . 

41 1 . 


1 . 

19. 

1 .83 

0.01 

0.26 

55.5 

3.31 

563.5 

0 

14.2 

1 .92 

112 

T I STMT 

28654 

0. 

0. 

262. 

0. 

2. 

3. 


1 . 

1 . 

1 .41 

0.01 

0.02 

21 .2 

1 .26 

276.0 

0 

6. 1 

1 .09 

129 

T I STMT 

28654 

0. 

0. 

336 . 

0. 

45. 

75. 


1 . 

19. 

2.60 

0.01 

0.26 

70.8 

4.23 

718.9 

0 

12.6 

1 .70 

104 

TIHRSG 

26654 

0. 

264. 

0. 

0. 

-262. 

265. 


1 . 

1 . 

0.69 

0.01 

0.01 

11.3 

0.67 

146.0 

-25 

3.5 

1 .28 

149 

T I HRSG 

28654 

0. 

368. 

0. 

0. 

-331 . 

383. 



15. 

1 .77 

0.01 

0. 13 

57,7 

3.45 

535.0 

0 

15.8 

2. 13 

100 

TIHRSG 

20654 

0. 

0. 

264. 

0. 

2. 

1 . 


1 . 

1 . 

1 .38 

0.01 

0.01 

22.4 

1 .34 

289.4 

0 

8.2 

1.11 

127 

TIHRSG 

28654 

0. 

0. 

368. 

0. 

37. 

15. 


1 . 

15. 

2.60 

0.01 

0. 13 

74.0 

4.42 

686.5 

0 

14.1 

1.90 

91 

STIRL 

28654 

263. 

0. 

0. 

-263. 

2. 

265. 


1 . 

1 . 

0.64 

0.01 

0.01 

9.0 

0.54 

116.8 

-28 

10.9 

1 .47 

160 

STIRL 

28654 

432. 

0. 

0. 

-432. 

68. 

466. 


1 . 

28. 

1 . 00 

0.01 

0.22 

23.2 

1.39 

183.7 

0 

13.7 

1.85 

121 

STIRL 

28654 

O. 

263. 

0. 

0. 

-261 . 

265. 


1 . 

1 . 

0.64 

0.01 

0.01 

9.0 

0.54 

116. 8 

-18 

9.2 

1.24 

154 

STIRL 

28654 

0. 

432. 

0. 

0. 

-364. 

486. 


1 . 

28. 

1 .00 

0.01 

0.22 

23.3 

1 .39 

184.0 

0 

10.9 

1 .48 

112 

STIRL 

28654 

0. 

0. 

263. 

0. 

2. 

1 . 


1 . 

1 . 

1 .30 

0.01 

0.01 

19.4 

1.16 

252.0 

0 

7.7 

1 .05 

129 

STIRL 

28654 

0. 

0. 

432. 

0. 

68. 

55. 


1 . 

28. 

1 .91 

0.01 

0.22 

41 .2 

2.46 

325.4 

0 

8.5 

1 .15 

92 

KEGT60 

28654 

0. 

0. 

266. 

0. 

2. 

-2. 

A 

1 . 

1 . 

1 .23 

0.01 

-0.00 

19.0 

1.13 

243.1 

0 

7.7 

1 .04 

128 

HEGT60 

28654 

0. 

0. 

1466. 

0. 

273. 

-294. 

A 


111. 

5.43 

0.01 

-0.01 

139. 1 

8.31 

323.7 

0 

24.8 

3.34 

104 

HEGTOO 

28654 

0. 

0. 

265. 

0. 

2. 

-0. 

A 

1 . 

1 . 

1 .23 

0.01 

0.00 

18.9 

1.13 

242.9 

0 

7.7 

1 .04 

129 

HEGTOO 

28654 

0. 

0. 

475. 

0. 

60. 

-15. 

A 

1 . 

25. 

2.07 

0.01 

0.09 

49. 6 

2.96 

356.3 

0 

11.0 

1 .49 

81 

FCMCCL 

28654 

0. 

0. 

262. 

0. 

2. 

2. 


1 . 

1 . 

1 .31 

0.01 

0.01 

21.5 

1.28 

279.7 

0 

8. 1 

1.09 

128 

FCMCCL 

28654 

0. 

0. 

468. 

0. 

102, 

133. 


1 . 

42. 

3.00 

0.01 

0.33 

57.0 

3.40 

415.8 

0 

9.6 

1.30 

105 

FCSTCL 

28654 

0. 

0. 

262. 

0. 

2. 

2. 


1 . 

1 . 

1 . 35 

0.01 

0.02 

21 .4 

1.28 

278.7 

0 

8. 1 

1 .09 

128 

FCSTCL 

28654 

0. 

0. 

493. 

0. 

121 . 

165. 


1 . 

49. 

3.31 

0.01 

0.36 

61 .6 

3.68 

421 .7 

0 

9.6 

1 .29 

108 

I GGTST 

26654 

0. 

0. 

263. 

0. 

2. 

1 . 


1 . 

1 . 

1 .38 

0.01 

0.01 

20.8 

1.24 

269.0 

0 

8. 1 

1.09 

128 

I GGTST 

28654 

0. 

0. 

463. 

0. 

78. 

58. 


1 . 

32. 

1.91 

0.01 

0.23 

48.4 

2.89 

356.6 

0 

9.3 

1.26 

93 

GTSOAR 

28654 

0. 

263. 

0. 

0. 

-262. 

265. 


1 . 

1 . 

0.60 

0.01 

0.01 

8.3 

0.5C 

107.6 

-16 

9.0 

1.22 

156 

GTSOAR 

28654 

0. 

575. 

0. 

0. 

-455. 

660. 


1 . 

49. 

0.93 

0.01 

0.26 

21 .9 

1.31 

130. 1 

0 

11.0 

1 .48 

118 

GTAC03 

28654 

0. 

262. 

0. 

0. 

-261 . 

265. 


1 . 

1 . 

0.59 

0.01 

0.01 

8.2 

0.49 

106.4 

-16 

9.0 

1.21 

156 

GTAC08 

28654 

0. 

427. 

0. 

0. 

-344. 

536. 


1 . 

34. 

0.74 

0.01 

0.31 

15.9 

0.95 

127.0 

-52 

8.6 

1 . 17 

124 

GTAC1 2 

28654 

0. 

262. 

0. 

0. 

-261 . 

265. 



1 . 

0.59 

0.01 

0.01 

8. 1 

0.49 

105.6 

-16 

9.0 

1.21 

157 

GTAC12 

20654 

0. 

475. 

0. 

0. 

-371 . 

607. 


1 . 

42. 

0.83 

0.01 

0.33 

18.8 

1 . 12 

134.9 

0 

8.8 

1 . 19 

124 

GTAC16 

20654 

0. 

263. 

0. 

0. 

-261 . 

265. 


1 . 

1 . 

0.59 

0.01 

0.01 

8. 1 

0.49 

105.7 

-16 

9.0 

1.21 

156 

GTAC1 6 

28654 

0. 

523. 

0. 

0. 

-402. 

665. 


1 . 

50. 

0.92 

0.01 

0.34 

21.8 

1 .30 

142. 1 

0 

9,3 

1 . 26 

122 

GTWC16 

28654 

0. 

263. 

0. 

0. 

-261 . 

265. 


1 . 

1 . 

0.59 

0.01 

0.01 

8.3 

0.49 

107.5 

-16 

9.0 

1.22 

156 

GTWC16 

28654 

0. 

542. 

0. 

0. 

-420. 

670. 


1 . 

50. 

0.90 

0.01 

0.32 

21 .0 

1.26 

132.3 

0 

9.7 

1.31 

122 
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- FUEL USE IN BTU*1 0**6- 

** COGENERATION CASE** **MOCOGEN - 
DISTIL RES I DL COAL DISTIL RES I DL 


DEHTPM 

28654 


DEHTPM 

28654 


GTSOAD 

28654 

26 

GTSOAD 

28654 

48 


COGEN** POWER COGEN 
COAL REQD POWER 
MW MW 


POWER FESR CAPITAL 
/HEAT COST 

RATIO * 10**6 


S/KW ROI LEVL 
EQVL CHRG 

X 


NORM WRTH 
ENRG 


GTRA08 28654 
GTRA08 28654 
GTRAI2 28654 
6TRAI2 28654 


GTRAI6 28654 
GTRA16 28654 
GTR208 28654 
GTR208 28654 


GTR212 28654 
GTR212 28654 
GTR216 28654 
GTR216 28654 


GTRW08 28654 
GTRW08 28654 
GTRWI2 28654 
GTRW12 26654 
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I 

t 


GENERAL ELECTRIC 
COGENERATION TECHNOLOGY 
REPORT 5. 
SUMMARY OF FUEL SAVED B 


FUE L USE IN BTU* 1 0**6 

* * COGENERATI ON CASE** **NOC0GEN - COGEM** POWER COGEN 


ECS PROCS 

DISTIL 

RES I DL 

COAL 

DISTIL 

RES I DL 

COAL 


REDD 

POWER 










MW 

MW 

ONOCGM 

23691 

0. 

4. 

12. 

0. 

0. 

0. 

F 

2. 

0. 

PFBSTM 

28691 

0. 

0. 

0. 

0. 

4. 

12. 


2. 

2. 

PFBSTM 

28691 

0. 

0. 

0. 

0. 

15. 

49. 


2. 

6. 

TIHRSG 

28691 

0. 

0. 

0. 

0. 

4. 

12. 


2. 

2. 

TtHRSG 

28691 

0. 

0. 

0. 

0. 

24. 

81. 


2. 

10. 

HEGTOO 

28391 

0. 

0. 

0. 

0. 

4. 

12. 

A 

2. 

2. 

HEGTOO 

28691 

0. 

0. 

0. 

0. 

37. 

125. 

A 

2. 

15. 

FCMCCL 

28691 

0. 

0. 

284. 

0. 

62. 

-76. 


2. 

25. 

GTSOAR 

28691 

0. 

18. 

0. 

0. 

-14. 

12. 


2. 

2. 

GTAC08 

28691 

0. 

19. 

O. 

0. 

-15. 

12. 


2. 

2. 

GTAC12 

28691 

0. 

17. 

0. 

0. 

-13. 

12. 


2. 

2. 

GTAC16 

28691 

0. 

16. 

0. 

0. 

-12. 

12. 


2. 

2. 

GTWC16 

2C691 

0. 

16. 

0. 

0. 

-13. 

12. 


2. 

2. 

GTSOAD 

28691 

18. 

0. 

0. 

-18. 

4. 

12. 


2. 

2. 

GTRA08 

26691 

14. 

0. 

0. 

-14. 

4. 

12. 


2. 

2. 

GTRA12 

28691 

14. 

0. 

0. 

-14. 

4. 

12. 


2. 

2. 

GTRA16 

2e691 

15. 

0. 

O. 

-15. 

4. 

12. 


2. 

2. 

GTR208 

20691 

16. 

0. 

0. 

-16. 

4. 

12. 


2. 

2. 

GTR212 

28691 

16. 

O. 

0. 

-16. 

4. 

12. 


2. 

2. 

GTR21 6 

20691 

15. 

0. 

0. 

-15. 

4. 

12. 


2. 

2. 

GTRV/08 

20691 

15. 


K9 

m ; siTm 


1138 


r.O 

-■ mrm 

GTRW12 

26631 

14. 

El 


IKS 


SK9 


iSjfl 

mm 

GTRW16 

28691 

14. 

SHE 1 


KOI 


ski 


IB9 

IBS 

GTR308 

28691 

17. 

■Eel 




ail 



El 

GTR312 

28691 

15. 

0. 

0. 

-15. 

4. 

12. 


2. 

2. 

GTR316 

20691 

15. 

0 . 

0 . 

-15. 

4. 

12. 


2. 

2. 


28691 

13. 

0 . 

0 . 

-13. 

4. 

12. 


2. 

2. 

IB 3fM 


12. 

0 . 

0 . 

-12. 

4. 

12. 


2. 

2. 


DATE 06/07/7t> 

I &SE-PEO-ADV-DES-EMGR 








POWER FESR 
/HEAT 
RATIO 


0.04 0. 


0.04 -0.05 


CAPITAL 

COST 

6 


12.0 
15.9 
16.0 
23. 3 

53.8 
17. 1 
35.5 

39.9 


232. 8 

0 

2.6 

1.00 

80 

332.5 

0 

3.0 

1 .15 

252 

297. 1 

12 

2. 1 

0.83 

212 

469.7 

0 

3.1 

1 .49 

252 

767.7 

0 

6.2 

2.43 

219 

342.9 

0 

2.9 

1 . 14 

25G 

409.4 

4 

2.8 

1 .10 

187 

478.4 

0 

6.9 

2.67 

91 

138.9 

999 

1.8 

0.68 

125 

135.2 

999 

1.8 

0.68 

116 

134.0 

999 

1 .7 

0.66 

132 

134.4 

999 

1 .7 

0.65 

139 

138.3 

999 

1.7 

0.66 

135 

132.2 

999 

1.8 

0.71 

128 

139. 1 

f-99 

1.8 

0.68 

150 

138.3 

999 

1 .7 

0.68 

151 
















> 

0) 

a 

o 

■D 

•— < 

h 

£ 

W 

o 


z 

W 

p 

111 

o 

> 

w 

>• P 

id 

z < 


< z 

UJ 

a. <r 

a. 

z in 

> 

D 1- 


O J 


< CM >• 

o 

■ m 

- >10 

fc CD 

a 

(— D »— lli 

O _1 K > 

Ui o O < 

_i z a. « 

111 z 111 


OCJ 

J Ui 

UJ 

< H 

D 

01 

UJ z 
Z D 

It 

UI - 

u. 


o 

CC, 

>• 

UJ 


z 

< 

UJ 

£ 

o 

£ 

o 

D 

o 

<0 






















































wr 

• 

1 















^ . 


DATE 

18SE- 

06/07/7» 

■ PEG - ADV - DES - ENGR 

GENERAL ELECTRIC COMPANY 
COGENERATION TECHNOLOGY ALTERNATIVES STUDY 
REPORT 5.2 

SUMMARY OF FUEL SAVED BY TYPE & ECONOMICS 


- 



page 

82 

ECS 

FUEL USE IN BTU* 10**6- 

** COGENERATION CASE** ** NO COGEN - 
PROCS DISTIL RES I DL COAL DISTIL RESIDL 

COGEN** POWER COGEN O&M POWER FESR 

COAL REQD POWER /HEAT 

MW MW RATIO 

CAPITAL 

COST 

*10**6 

NORM 

COST 

S/KW 

EQVL 

R01 

(X) 

LEVL NORM 
CHRG ENRG 

URTH 


GTR31 2 28692 
GTR31 6 26692 
STR316 28692 
FCPADS 28692 


FCPADS 28S92 
FCMCDS 28692 
FCMCDS 28692 


1. -882. 

241 . 

983. 1 

1. -211. 

14. 

223. l 

l. -644. 

191 . 

815. 1 


10.30 

1.06 

7.74 


224.6 
163.0 -46 

265.6 0 


4.40 172 
1.37 160 
3.25 155 
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---fuel use IN BTU* 1 0**6- 

* * COGENERAT I ON CASE** **NOCOGEN - 
PROCS DISTIL RESIDL COAL DISTIL RES I DL 


COGEN** POWER 
COAL REQD 

MW 

O. F 4. 

400. 4. 

523. 4. 


GEN 

O&M 

POWER 

FESR 

CAPITAL 

NORM 

9/KW 

R01 

LEVL 

NORM WRTH 

WER 


/HEAT 


COST 

COST 

EQVL 


CHRG 

ENRG 


MW 


RATIO 


*10**6 



(X) 




0 . 

1.38 

0.04 

0 . 

22,7 

1 .00 

188.3 

0 

11.1 

1 .00 

80 

4. 

0 . 96 

0.04 

0.06 

13.7 

0.60 

109.3 

-20 

13.5 

1.21 

156 

19. 

0.86 

0.04 

0.22 

15.6 

0.69 

109.6 

-17 

12.6 

1 . 13 

132 

4. 

1 .94 


0.06 

28.6 

1.26 

229.4 

0 

1 1.5 

1.03 

133 

19. 

1.75 

0,04 

0.22 

29. 1 

1.28 

204.0 

19 

9.6 

0.86 

109 

4. 

1.85 

0.04 

0.06 

26.9 

1.18 

215.3 

4 

11.2 

1 .01 

133 

19. 

1.57 

0.04 

0.22 

20.7 

0.91 

145.4 

999 

8.5 

0.76 

115 

4. 

0.94 

0.04 

0.06 

12.2 

0.54 97.9 

-17 

13.3 

1 .20 

159 


0,56 

144.2 

999 

9.0 

0.81 

121 

1.23 

223.2 

0 

11.4 

1.02 

133 

1.54 

219.5 

12 

9.7 

0.87 

105 

1 .10 

200.2 

0 

15. 0 

1 .35 

144 


7 

48 

2 

29 

0 

63 


1, 

2.36 

0.04 

0. 17 

72.9 

3.21 

470.5 

0 

21.1 

1.89 

109 

. 

2,21 

0.04 

0.04 

43.7 

1.93 

345.0 

0 

13.5 

1 .21 

126 


3.40 

0.04 

0.18 

98.7 

4.35 

621.7 

0 

19.0 

1 .71 

100 

. 

0.99 

0.04 

0.04 

18.2 

0.80 

143.0 

-59 

16.7 

1.50 

154 


1.64 

181.2 

0.80 

143. 1 

1.64 

181 .4 

1.27 

226.7 



1. 2.92 

0.04 

0.27 

68,8 

3.03 

320.3 J 

1 . 1.82 

0.04 

0.01 

32.6 

1 .43 

250. 1 1 

1. 10.24 

0.04 

0. 13 

269. 1 

11.85 

310.3 < 

1. 1.82 

0.04 

0.02 

32.3 

1.42 

248.5 < 


343.0 

246.2 
315.9 

272.3 



66. 

2.64 

0.04 

0.25 

... 

4. 

0.93 

0.04 

0.04 

• 

63. 

1 .30 

0.04 

0.29 


3.49 

366.3 

1 .48 

268.3 

! 4.15 

369.8 

1.44 

258.0 

' 3.20 

306. 1 

0.76 

1.25 

136.5 -3 
123.9 


: 12.5 

1 . 13 

94 

1 12.1 

1.09 

125 

1 37.9 

3.41 

121 

1 12.0 

1.08 

126 



1 .90 

90 

1 .08 

127 


1 14.1 

1.26 

101 

1 12.9 

1.16 

119 

I 13.2 

1.19 

105 

i 12 » 

1.15 

118 
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0.92 
1 . 13 
0.92 
1.24 
0.92 
1 .34 
0.93 
T .33 
0.99 
1 .72 
0.98 
1.68 
0.98 
1 .65 
0.99 
1.47 
0.94 
39.86 
0 . 9"5 
4.04 


POWER 

/HEAT 

RATIO 

0.04 

0.04 

0.04 . 

0.04 

0.04 

0.04 

0.04 

0.04 

0.04 

0.04 

0.04 

0.04 

0.04 

0.04 

0.04 

0.04 

0.04 

0.04 

0.04 

0.04 

0.04 

0.04 

0.04 

0.04 

0.04 

C. 04 

0.04 

0.04 

0.04 

0.04 

0.04 

0.04 

0.04 

0.04 

0.04 

0.04 

0.04 

0.04 

0.04 

0.04 

0.04 

0.04 

0.04 

0.04 


CAPITAL 
COST 
■ 1Qlit»6 
16.8 

22.5 
16.8 

26.5 
16.9 

30.1 

17.2 

29. 1 
16.9 

37.5 

16.7 

37.4 

16.6 

35.5 

16.8 

29.7 

16.9 
671 . 0 J 

16.7 

75.9 

16.6 
47 . 1 

20. 1 

111.5 

20.2 

56.8 
19 . 1 

159.8 
19 . 1 
159.3 
16.7 

23.6 
17.4 

40.7 
17.4 

38.8 
17.6 

39.0 

17.2 

30.8 

17.3 

33. 1 

17.4 
35.3 


0.74 
0.99 
0.74 
1 ■ 17 
0.74 
1.32 
0.76 
1.28 
0.75 
1.65 
0.74 
1.65 
0.73 
• 1.56 
0.74 
1.31 
0.74 
29.53 
0.74 

3.34 
0.73 
2.07 
0.88 
4.91 
0,89 
2.50 
0.84 
7.04 
0.84 

7.04 
0.73 

1.04 
0.77 
1.79 
0.76 

1 .71 
0.77 

1.72 
0.76 

1.35 
0.76 
1 .46 
0,76 
1.55 


133.8 

117.7 
133.4 
■' 25. 6 

134.2 

133.3 

135.7 
121 .0 

133.7 

123. 1 

132.3 

134.0 

131.2 

128.3 

133.1 

126.1 

130.1 
94.3 

129.4 

107.0 
129.3 

104.6 

156.7 
241 .2 

160.5 

249.5 

148.2 

289 . 5 

148.2 

289.6 

131.9 

111.0 

137.6 

141.8 

137.2 

139.3 

138.7 

146.1 

135.7 

127.3 
136.5 

131.8 

137.2 

140.2 


13.9 

12.9 

13.9 

13.1 
13.9 
13.5 
14.0 

14.3 
14 . 1 

15.3 
14.0 

14.7 

14.0 

14.3 

14.0 

13.2 

14.3 
314.1 

14.2 

35.4 

14.1 

24.5 

14.5 

29.7 

14.4 

17.1 

17.0 

51.7 

14.4 

39.8 

16.4 

17.7 

16.6 

21.7 

16.5 

21 .O 

16.6 

20.8 

16.5 

19.5 

16.5 
19.9 
16.5 

20.0 



NORM WRTH 
ENRG 


1 .25 
1.16 

1.25 
1.18 
1 25 
1.22 

1.26 
1 .2 9 
1.27 
1 .37 
1 .26 
1 .32 
1 .26 
1.29 
1.26 
1 Ol9 
1.29 

28.24 
1.27 
3.18 
1.27 
2.20 
1 . 3 *. 
2.67 

1 .29 
1.54 
1.53 
4.65 

1.30 
3.58 

1 .48 
1 .59 

1 .49 
1.95 
1.49 
1. 89 
1.49 
1.87 

1.48 
1.75 

1 .49 
1 .79 
1.49 
1.79 
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FUEL USE IN BTU*10**6- 

**COGENERATI ON CASE** **N0COGEN - 


PROCS DISTIL RES I DL 


GTRW08 28693 
GTRW08 28693 
GTRW12 28693 
GTRW12 28693 


GTRV/16 28693 
GTRW16 28693 
GTR308 28693 
GTR308 28693 


GTR3I2 23693 
GTR312 28693 
GTR316 28593 
6TR316 28693 


FCPADS 28693 
FCPADS 28693 
FCMCDS 28693 
FCMCDS 28693 


394 . 

1136 ." 

393 . 

1111 . 


393. 

1048 . 

395. 

982, 


396. 

1653. 

392 . 

1352 . 


DISTIL RES I DL 


-394 
-1136 
93 


COGEN** POWER COGEN 
COAL REQD POWER 
MW MW 


POWER FESR 

/HEAT 

RATIO 


CAP! TAL 
COST 
* 10**6 


.5 

.5 

.5 


1 . 

0.93 

0.04 

0.04 

). 

1.65 

0.04 

0.32 i 


0.93 

0.04 

0.03 

1 . 

1 .48 

0.04 

0.26 t 


LEVL NORM WRTH 
CHRG ENRG 


137.3 

117.3 
13 ~ 6 
120.6 


0.78 

1.77 

0.76 

1.48 

138.9 

126.1 

134.7 

112.2 

-54 

O 

-51 

0 

16.6 

23.5 

16.7 

24.0 

1 .50 
2.11 
1.50 
2.16 

154 

135 

154 

132 

0.76 

136.3 

-51 

16.6 

1.49 

155 

1.51 

118.4 

0 

21.9 

1 .97 

134 

0.77 

137.5 

-52 

16.6 

1.49 

154 

1.56 

122,6 

0 

22.0 

1.98 

133 


1 .20 

0.04 

0.03 

18.4 

0.81 

143.2 

-65 

17.1 

1 ,54 

153 

21.59 

0.04 

0.28 

121 .2 

5.33 

218.4 

0 

62.7 

5.64 

201 

1.17 

0.04 

0.04 

18.5 

0.81 

145.8 

-65 

16.9 

1.52 

154 

16.25 

0.04 

0.36 

104.5 

4.60 

256.0 

0 

45.8 

4. 12 

175 
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FUE L USE IN BTU* 10**6 

** COGENERATION CASE** **N0CGGEN - COGEN** POWER COGEN 
PROC-S DISTIL RES I DL COAL DISTIL RES 1 DL COAL REQD POWER 

MW MW 


ONOCGN 

28694 

0 . 

8. 42' 

STM141 

2: 694 

0 . 

413. 

STM 141 

28694 

0 . 

446. 

STM141 

28G94 

0 . 

O. 41 



STM141 

28694 

STM 141 

28694 

STM 141 

28694 

PFBSTM 

28694 

PFBSTM 

28694 

TISTMT 

20694 

T I STMT 

28694 

TISTMT 

28S94 

TISTMT 

26S94 

TIHRSG 

28S94 

TIKRSG 

28694 

TJ HRSG 

28694 


28. 

48. 

F 

8. 

14. 

A 

28. 

4C. 

A 

8. 

13. 



1. 66. 

37. 

1. 8. 

427. 

t. 111. 

771 . 

1. -412. 

427. 


MEGT60 

23694 

HEGTOO 

28694 

HEGTOO 

28694 

FCMCCL 

28694 

FCMCCL 

28694 

FCS’CL 

28694 

FCJ ' 

28694 

IGC- 

73G94 

I Gv 

23694 

GTS. 

26S94 

GTSOAR 

28694 

GTAC08 

20694 

GTAC08 

28G94 

GTAC12 

28694 

GTAC12 

2S6G4 

GTAC16 

266G4 

GTAC1 6 

28694 

GTWC16 

28694 

GTWC16 

28694 


-617. 

1025. 

-411. 

427. 

. -649. 

1036. 


08M 

POWER 

FESR 


/HEAT 



RATIO 


1 .50 

0.03 

0. 

1 . 03 

0.03 

0.05 

0.86 

0.03 

0. 15 


CAPITAL NORM S/KW ROI LEVL NORM WRTK 


COST COST EGVL 
* 10**6 


.6 


1.27 222.6 


113.8 

19.5 

38.9 

19.5 


1.57 

177.3 

1.26 

216.6 

2.96 

314.4 

1 .35 

227.3 


4.78 

0.03 

0.30 

2.09 

0.03 

-0. 12 

5.35 

0.03 

0.34 

2.07 

0.03 

-0. 13 

2.69 

0.03 

0. 19 

0.97 

0.03 

0.03 

1 .51 

0.03 

0.27 

0.96 

0.03 

0.04 


CHRG ENRG 


207. 1 
188.6 
458.6 
280.8 



3.95 

0.03 

0.30 

1 12.6 

4.54 

615.2 

1 . 

1 . 30 

0.03 

0.03 

30.3 

1.22 

209.8 

1 . 

2.61 

0.03 

0. 14 

81 . 1 

3.27 

440.7 

1 . 

2. 29 

0.03 

0.03 

44.4 

1.79 

307.3 


592.3 
135.8 
177. 1 
135.8 


0.99 114.7 106 

0.72 124.8 -27 

1.16 122.2 0 


00 80 
22 156 
16 137 
05 


13.8 1.17 124 

14.8 1 .25 150 

14.1 1.19 123 


, 

76. 

1 .46 

0.03 

0.34 

. 

3. 

0.96 

0.03 

0.04 

• 

77. 

1.43 

0.03 

0.32 


0.72 125.4 -27 14.8 1.25 150 


1 1.33 

128.9 

0 

14.8 1.25 

121 

! 0.73 

A 26 . 9 

-28 

14.9 

1.26 

149 

1 1.26 

117.7 

0 

15.3 

1.29 

121 
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DATE 06/07/7U 
I&SE-PEO-ADV-DES-ENGR 


GENERAL El 
COGENERATION TECH f 


SUMMARY OF FUEL J 


FUEL USE IN BTU* 1 0**6- 

** COGENERATION CASE* * * * NGCOGEN - 
PROCS DISTIL RESIDL COAL DISTIL RES I DL 


ON0CGN 

PFBSTM 

PFBSTM 

TIHRSG 


TIHRSG 

TIHRSG 

TIHRSG 

HEGTOO 

HEGTOO 

FCMCCL 

FCMCCL 

GTSOAR 

GTSOAR 

GTAC03 

GTAC08 

GTAC12 


GTRAOS 
GTRA12 
GTRA12 
GTRA1S 
GTRA1 6 
GTR208 
GTR208 
GTR212 
GTR212 
GTR216 
GTR216 
GTRW08 
GTRW08 
GTRW12 
GTRW12 
GTRW16 
GTRW16 
GTR308 
GTR308 


28731 

26731 

28731 

28731 


28731 
28731 
28731 
28731 
28731 
28731 
28731 
28731 
28731 
28731 
28731 
23 731 
731 
28731 
28731 
731 
731 
28731 
28731 
28731 
28731 
28731 
28731 
28731 
23731 
28731 
28731 
28731 
28731 
28731 
28731 
28731 
28731 
28731 
28731 
26731 
26731 
28731 
28731 


782 . 

770 . 

860 . 

0. 

0. 

784 . 
1177 . 

785 . 
1434 . 

771 . 
1371 . 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 
0. 
0. 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 
o. 
0 . 
0 . 
0 . 


0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0 . 

0. 

0 . 

(K 

0. 

0 . 

0. 

0. 

0. 

0. 

0. 

0^ 

0. 

-772. 

-1407. 

-778: 
-3161 . 

-777. 

-2710. 

-776. 
-2374 . 

-775. 

-1893. 

-775. 

-1983. 

-775. 
- 2021 . 

-780. 

-3559. 

-778. 

-3124. 

- 777 . 

- 2680 . 

-781 . 
-2651 . 


0. 

9. 

55. 

-775. 

-1058. 

9. 

119. 

9, 

181 . 

9. 

300. 

-769. 

-1498. 

-762. 

-1006. 

-762. 

-1063. 

-763. 

-1184. 

-764. 

-1219. 

9. 

295. 

9, 

811 . 

9. 

697. 

9^ 

596. 

9. 

435. 

9. 

470. 

9. 

489. 

9^ 

898. 

9. 

817. 

9L 

688 . 

.9. 

591 . 


COGEN** 

COAL 

0. F 
12 . 
76. 
762. 

1 152. 
- 2 . 
-26. 

-3. A 
-74. A 
1 1 . 
385. 
782. 
2074. 
782. 
1564. 

782. 

1753. 

782. 
1951 . 

782. 
1948, 
782. 
1741 . 

782. 

3468. 

782. 

3087. 

782. 

2747. 

782. 
221 1 . 

782. 

2327. 

782. 

2392. 

782. 

3759. 

782. 

3489. 

782. 
3055 . 

782. 

2730. 


POWER 

REQD 

MW 

4. 

4. 

4. 

4. 

4. 

4. 

4. 

4. 

4. 

4. 

4. 

4. 

4. 

4. 

4. 

4. 

4. 

4. 

4. 

4. 

4. 

4. 

4. 

4. 

4. 

4. 

4. 

4. 

4. 

4. 

4. 

4. 

4. 

4. 

4. 

4. 

4. 

4. 

4. 

4. 

4. 

4. 

4. 




FUEL USE IN BTU* 1 0**6- 

**C0 GENERATION CASE** **NOCGGEN - 

COGEN** 

POWER 

COGEN 

O&M 

POWER FESR 

CAPITAL 

NORM 

S/KW 

ROI 

LEVL 

NORM WRTH 

i 

ECS 

PROCS DISTIL RES 1 DL COAL DISTIL RES I DL 

COAL 

REQD 

MW 

POWER 

MW 


/HEAT 

RATIO 

COST 

*10**6 

COST 

EQVL 

(X) 

CHRG 

ENRG 

| 


GTR312 

28731 

775. 

GTR312 

28731 

2123. 

GTR316 

20731 

776. 

GTR316 

28731 

2095. 
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ECPADS 28731 
FCPADS 28731 
FCMCDS 28731 
FCMCDS 28731 
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DATE 06/07/7a 
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GENERAL ELECTRIC COMPANY 
COGENERATION TECHNOLOGY ALTERNATIVES STUDY 
REPORT 5.2 

SUMMARY OF FUEL SAVED BY TYPE & ECONOMICS 


FUEL USE in BTUa 1 0**6 

** COGENERATION CASE** **NOCOGEN - COGEN** POWER COGEN 
PROCS DISTIL RES I DL COAL DISTIL RES I DL COAL REQD POWER 

MW MW 


POWER FESR 

/HEAT 

RATIO 
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CAPITAL NORM S/KW ROI LEVL NORM WRTH 


COST 

* 10**6 


COST EGVL 


ON0CGN 23741 
STM141 28741 
STM 14 1 28741 
STM141 28741 


STM141 20741 
STM141 28741 
STM141 28741 
STM038 20741 


STM003 28741 
STH088 28741 
STH0S3 23741 
STM008 28741 
STM063 28741 
PFBSTM 28741 
PFBSTM 28741 
T I STI1T 28741 
T I STMT 28741 
T I STMT 28741 
T I STMT 28741 
TIHRSG 28741 
TIMRSG 28741 
TIHRSG 28741 
TIHRSG 20741 
ST l RL 28741 


CHRG ENRG 


.5 1.00 80 

.9 1 , 10 157 

.6 1.02 151 

1.04 139 



STIRL 

ST1RL 

STIRL 

STIRL 


STIRL 


28741 

23741 

28741 

28741 


28741 


HEGT85 28741 
HEGT85 28741 
HEGT60 28741 


MEG (60 28741 
HEGTOO 28741 
HEGTOO 28741 
FCMCCL 28741 
FCMCCL 28741 
FCSTCL 28741 
FCSTCl. 26741 
IGGTST 28741 
IGGTST 28741 
GTSOAR 28741 
GTSOAR 28741 



0 . 

0 . 

9ET«£l|if§§ 

0 . 

57. 

-6. 

0 . 

0 . 

141 . 

O. 

10. 

0 . 

0 . 

0 . 

187. 

0 . 

24. 

0 . 

0 . 

0 . 

128. 

0 . 

10. 

13. 

0 . 

0 . 

194. 

0 . 

42, 

56. 

0 . 

0 . 

127. 

0 . 

10. 

14. 

0 . 

0 . 

243. - 

0 . 

70. 

99. 

0 . 

0 . 

132. 

0 . 

io. 

9. 

0 . 

0 . 

226. 

0 . 

49. 

47. 

0 . 

132. 

0 . 

0 . 

-122. 

141 . 

0 . 

215. 

0 . 

0 . 

-170. 

258. 


1 .16 

0. 15 

0.06 

1.76 

0. 15 

0. 14 

1.13 

0. 15 

0.07 



2.53 

326.8 

2.93 

511.6 

12.72 

478.2 

2.85 

502.7 

6.23 

514.6 

2.70 

480.8 

3.49 

468. 3 

2.61 

510.7 

4.13 

533.6 

£.53 

499.2 

5. 17 

535.3 

2.56 

488.4 


0.97 112 
1.32 122 
3.11 115 
1.29 123 



7 

1 

4 

1 

8 

1 

5 

1 
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COGENERATION TECHNOLOGY ALTERNATIVES STUDY 
REPORT 5.2 

SUMMARY OF FUEL SAVED BY TYPE 6 ECONOMICS 


FUEL USE IN BTU- 1 0**6- 

**C0GENERAT10N CASE** **NOCOGEN - 
PROCS DISTIL RES I DL COAL DISTIL RESIDL 


CGGENs* POWER COGEN 
COAL REGD POWER 


GTRW08 28741 
GTRW08 28741 
GTRW12 28741 
GTRW12 28741 


134. 

0 . 

0 . 

*134. 

10. 

141 . 

327. 

0 . 

0 . 

-327. 

82. 

384. 

133. 

0 . 

0 . 

-133. 

10. 

141 . 

321 . 

0 . 

0 . 

-321 . 

84. 

389. 


POWER FESR 
/HEAT 

RATIO 

0.15 0.11 

0.15 0.30 

0.15 0.12 


CAPITAL 
COST 
* 1 Q ««6 
7.2 
15.9 
7.2 

1 


7.4 

5.9 

6.9 


S/KW ROI 
EOVL 

CJ)__ 

183.4 999 
166.0 0 
184.9 999 
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NORM WRTH 
ENRG 


179.9 127 

165.5 0 
184.3 183 

172.6 


I 1 

.35 

153 

1 

.90 

126 

1 

.34 

154 

1 

.83 

126 

1 

.34 

154 

1 

.79 

126 

1 

.35 

153 

1 

.78 

126 

1 . 

.33 

155 | 

1 

.66 

128 | 

1 , 

.33 

154 1 

1 

. 68 

127 
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FUEL USE IN BTU* 10**6 

**COGENERATIGN CASE*- ssNOCOGEN * CGGEN** POWER COGEN 
PROCS DISTIL RES I DL COAL DISTIL RES I DL COAL REOD POWER 

. MW MW 


OMOCGN 

28951 

STM 141 

26951 

STf-1141 

28951 

STM 141 

28951 

STM0G8 

26951 

STM063 

28951 

STM008 

20951 

PFBSTM 

28951 

T 1 STMT 

23951 

T I STMT 

20951 

T1HRSG 

28951 

TIHRSG 

28951 


STIRL 

STIRL 

STIRL 


28951 

28951 

28951 



FCMCCL 

FCSTCL 

FCSTCL 

IGGTST 


I GGTST 
GTSOAR 
GTAC03 
GTAC12 


GTAC16 

GTAC16 

GTWC16 

GTWC16 


CC 1 626 
CC1626 
CC1622 
CC1622 


CC1222 
CC1222 
CC0e22 
CC03 22 


STIG15 

STIG15 

STIG10 


28951 

28951 

28951 

28951 


28951 

23951 

28951 

28951 


28951 

23951 

23951 

28951 


28951 

28951 

28951 

28351 


28951 

23951 

20951 

28951 


20951 

28951 

28951 


POWER FESR 

/HEAT 

RATIO 


CAPITAL 

COST 

* 10**6 


NORM S/KW 
COST EOVL 


LEVL NORM WRTH 
CHRG ENRG 


1.00 

202.3 0 

1.83 

297.1 8 

3. 13 

506.9 6 

2.84 

460.0 9 


2.2 

1.00 

80 

2.2 

0.98 

116 

2.2 

0.S8 

107 

2. 1 

0.94 

108 


2.2 

0.98 

113 

2.2 

0.99 

102 

2 . 1 

0.95 

102 

2.2 

0.99 

117 


1.37 131 
1.41 130 


3.0 1.36 101 


1.42 101 


.01 135 


.69 132 
.64 121 




P* 
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STIG10 

28951 

STIG1S 

28951 

STIG1S 

28951 

DEADV3 

28951 

DEADV3 

28951 

DEHTPM 

28951 

DEHTPM 

28951 

DES0A3 

28951 5 
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FUEL USE IN BTU* 10**6 

*s COGENERATION CASE** **N0C0GEN - COGEN** POWER COGEN 
PROCS DISTIL RES I DL COAL DISTIL RES 1 DL COAL REQD POWER 

MW M W 

130. 4. 16. 

33. 4. 4. 

77. 4. 9. 


GTRA08 20S51 
GTRA08 20951 
GTRA12 20951 
GTRA12 28951 



0 , 

0 

0 . 

0 

0 . 

0 


GTRA16 

28351 

45. 

GTRA16 

26951 

52. 

GTR208 

20951 

45. 

GTR208 

28951 

48. 


GTR21 2 

28951 

45. 

GTR21 2 

28951 

50. 

GTR216 

28951 

45. 

GTR216 

28951 

50. 

GTRW08 

28951 

49. 

GTRWOO 

28951 

67. 

GTRW12 

28951 

48. 

GTRW12 

28951 

67. 

GTRW1 6 

28951 

48. 

GTRW16 

28951 

64. 

GTR306 

28951 

50. 

GTR308 

28S51 

58. 


OCM 

POWER 

FESR 

CAPITAL 

NORM 

S/KW 

ROI 

LEVL 

NORM WRTH 


/HEAT 


COST 

COST 

EGVL 


CHRG 

ENRG 


RATIO 


si 0**6 



(X) 



0.52 

0.68 

0.22 

7.8 

5.61 

176.9 

6 

575 " 

1.58 1 09 

0.39 

0. 68 

0.18 

4.0 

2.84 

249.8 

0 

2.4 

1.07 13ft 

0.39 

0.60 

0.23 

5.4 

3.88 

194.6 

0 

2.7 

1.23 119 

0.43 

0.68 

0.24 

5.7 

4.07 

385.5 

0 

2.5 

1.12 137 

0.43 

0.68 

0.30 

7.9 

5.66 

314.6 

0 

2.8 

1 . 24 125 

0.42 

0.68 

0.36 

5.3 

3.81 

425.5 

5 

2.2 

0. 99 149 

0.35 

0.68 

0-38 

5.4 

3.89 

401 .6 

7 

2. 1 

0.95 139 

0.41 

0.60 

0.21 

4.8 

3.42 

310.5 

0 

2.8 

1 .25 138 


.. 

-45. 

33. 

33. - 


-55. 

38. 

47. 

. 

-45. 

33. 

33. 


-54. 

38. 

47. - 



0.35 

0.68 

0.32 

0.28 

0.68 

0.35 

0.32 

0.68 

0.32 

0.25 

0.68 

0.33 



3.07 

321.5 

3.37 

290.6 

3.01 

317.2 

3.30 

288.9 

3. 12 

329.6 

3.35 

304.3 

2.71 

285.5 

2.69 

267.5 



1 . 15 
1 .22 
1 . 14 
1 .20 


1 . 14 
1.19 

1.13 

1.14 


1.11 
1.12 
1 . 12 
1.13 


2.9 1.32 

4.9 2.19 

2.7 1.23 

3.7 1.69 
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ONOCGN 

STM! 41 

STMt 41 

STM141 

STM141 

STM 141 

STM 141 

STM008 

STM 088 

STM083 

PFBSTM 

PFBSTM 

T I STMT 

T I STMT 

T I STMT 

T I STMT 

TIHRSG 

T1HRSG 

TIHRSG 

TIHRSG 

STIRL 

ST1RL 

STIRL 


FUEL USE IN BTIJ* 1 0**6- 

* * COGENERAT 1 ON CASE** **NOCOGEN - 
PROCS DISTIL RES I DL COAL DISTIL RES I DL 

* 2 9 rn 

I 29111 O. 497. 0. 0. -463. 

I 29111 O. 512. 0. 0. -469. 

I 29111 0. O. 497. 0. 34. 

1 29111 O. 0. 512. 0. 43. 

I 29111 0. 0. 497. 0. 34. 

I 29111 0. 0. 512. 0. 43. 

3 29111 0. 494. 19. 0. -459. 

3 29111 O. 6. 507. 0. 29. 

3 291 11 0. 6. 507. 0. 29. 

1 29111 0. 0. 500. 0. 34. 

1 29111 CL 0. 573. O. 77. 

r 29111 0. 499. 0. 0. -465. 

r 29111 0. 619. O. 0. -513. 

r 291 11 O. O. .499. O. 34. 

r 29111 0. O. 619. 0. 106. 

3 29111 0. 539. 0. 0. -504. 

3 29111 0. 619. 0. 0. -556. 

3 29111 O. 0. 539. 0. 34. 

3 291 11 O. O. 619, 0. 63. 

29111 528. 0. 0. -528. 34. 

29111 744. 0. O. -744. 120. 

29111 0. 528. 0. 0. -493. 


U19 


rail 


STIRL 29111 
STIRL 29111 
HEGT60 29111 
HEGT60 29111 


HEGTOO 29111 
HEGTOO 29111 
FCMCCL 29111 
FCMCCL 29111 


COGEN** 

COAL 

o7~f" 

556. 

586, 

59. F 
74. F 
59. A 
74. A 
537. 

49. F 
49. A 

56. 
126. 
556. 
794. 

57. 
175. 
556. 

651 . 

17. 

32. 

556. 

843. 

556. 


POWER 

REQD 

MW 

14. 

14. 

14. 

14. 

14. 

14. 

14. 

14. 

14. 

14. 

14. 

14. 

14. 

14. 

14. 

14. 

14. 

14. 

14. 

14. 

14. 

14. 

14. 


COGEN 
POWER 
MW 
0. 
14. 
18. 
14. 
18. 
14. 
18. 
12 . 
12 . 
12 . 
14. 
31 . 
14. 
43. 
14. 
43. 
14. 
26. 
14. 
26. 
14. 
49. 
14. 


POWER 
/HEAT 
RATIO 
0.13 
0. 13 
0. 13 
0.13 
0. 13 
0. 13 
0.13 
0. 13 
0. 13 
0. 13 
0. 13 
0,13 
0.13 
0.13 
0. 13 
0. 13 
0. 13 
0.13 
0.13 
0.13 
0. 13 
0. 13 
O. 13 


CAPITAL 
COST 
» 1 0**6 

23.8 
15. 1 

15.9 

33.4 

29.8 

26.3 
21 . 1 

14.1 

27.5 

19.9 

35.9 
35.9 

44.4 
89. 1 

65.6 

112.8 

58.8 

85.2 

82.4 
109.0 

22 . 1 

39.3 

22. 1 


LEVL NORM WRTH * 
CHRG ENRG » 


183.9 

103.7 
106. 1 

229.2 

198.9 

180.2 

140.8 
98.6 

192.4 
139.2 
244.7 

213.9 

303.6 

490.9 

448.7 
622. 1 

372.5 

469.9 

521.9 
601 . 1 

142.7 
180. 1 

142.8 





GTSOAR 

29’ 1 1 

GTSOAR 

291 1 1 

GTAC08 

291 1 1 

GTAC08 

291 1 1 

GTAC12 

291 1 1 

GTAC12 

291 1 1 

GTAC16 

291 1 1 


34. 

29. 


14. 

14. 

2.39 

0. 13 

0. 1 1 

41.3 

1.74 

267.0 

120. 

99. 


14. 

49. 

2.99 

0.13 

0.23 

69.4 

2.92 

318.3 

34. 

-32. 

A 

14. 

14. 

2.61 

0. 13 

0.00 

52.3 

2.20 

303.5 

399. 

-367. 

A 

14. 

163. 

7.44 

0. 13 

0.0! 

182.0 

7.65 

289.6 1 



2.55 

0. 13 

0.05 

3.10 

0.13 

0.09 

2.72 

0. 13 

0. 13 

4.75 

0. 13 

0.34 



2.09 

300.4 

3.03 

305.5 

2.04 

323.3 

3.52 

358.9 

1.99 

318.3 

4. lO 

363.3 

1.95 

301 .2 

3. 15 

299.8 1 


16.5 

0.98 

130 

17.0 

1.00 

108 

19. 1 

1 . 13 

117 

36.7 

2. 17 

79 

18.3 

1.08 

121 

20.2 

1.19 

S9 

17.5 

1 .04 

132 

17.2 

1 .02 

109 
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FUEL USE IN BTU* 10**6- 

* * COGENERAT I ON CASES* **NCfCOGEN - 
PROCS DISTIL RES I DL COAL DISTIL RES1DL 


COGEN** POWER COGEN 
COAL REDD POWER 
MW MW 
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NORM WRTH 
ENRG 


GTAC16 291 1 1 
GTWC16 291 1 1 
GTWC16 291 1 1 
CC1626 291 1 1 


CC1626 291 1 1 
CC1622 291 1 1 
CC1622 291 1 1 
CC1222 291 1 1 



GTRA16 
GTR208 
GTR208 
G't R21 2 


GTR212 
GTR216 
GTR21 6 
GTRW08 


291 1 1 
291 1 1 
231 1 1 
291 1 1 


291 1 1 
291 1 1 
291 1 1 
291 1 1 


GTRW08 

2911 1 

1564. 

GTRW12 

291 1 1 

533. 

GTRW12 

291 1 1 

1484. 

GTRWI6 

29111 

532. 

GTRW16 

291 1 1 

1360. 

GTR308 

291 1 1 

544. 

GTR308 

291 1 1 

1316. 

GTR312 

291 1 1 

529. 


FCPADS 29111 
FCHCDS 29111 
FCMCDS 29111 


0. 

-1360. 

349. 

1609. 

14. 

142. 

1 .73 

0.13 

0.31 

0. 

-544. 

34. 

556. 

14. 

14. 

1 . 13 

0.13 

0.0 8 

0. 

-1316. 

293. 

1422. 

14. 

120. 

1 .49 

0. 13 

0.23 

0. 

-529, 

34. 

556. 

14. 

14. 

1.13 

0.13 

0. 10 



1.50 0.13 


1.53 0.13 

2.45 0.13 


27.73 0.13 

2.35 0.13 

20.74 0.13 


22.2 

41.4 

24.7 


141.3 

25.2 


143.4 160 
120.7 0 
155.6 0 


5.94 218.6 

1.06 1 64 . 0 


1.82 129 
1.43 156 
i 1 . 83 1 29 
1.55 153 


81.9 4.84 180 

25.5 1.51 155 


121.2 5.10 257.0 0 59.9 3.54 160 
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SUMMARY OF FUEL SAVED BY TYPE & ECONOMICS 




— 


FUEL USE 

IN BTU* 10**6- 


— 














** COGENERATION CASE** **NOCOGEN - 

COGEN** POWER 

COGEN 

08M 

POWER 

FESR 

CAPITAL 

NORM 

S/KW 

ROI 

LEVL 

NORM WRTH h 

ECS PROCS DISTIL 

RES I DL 

COAL 

DISTIL 

RES 1 DL 

COAL 

RECIO 

POWER 


/HEAT 


COST 

COST 

EQVL 


CHRG 

ENRG 










MW 

MW 


RATIO 


*10**6 



(X) 




ONOCGN 

29112 

0. 

128. 

1995. 

0. 

0. 

0. 

• 52. 

0. 

3.05 

0.13 

0. 

77.5 

1=00 

168.7 

0 

58.8 

1.00 

80 

STM 141 

291 12 

0. 

1777. 

O. 

0. 

-1649. 

1995. 

52. 

52. 

2.08 

0. 13 

0. 16 

44,9 

0.58 

86.2 

-14 

63.6 

1.08 

167 

STM 141 

29112 

O. 

1811. 

0. 

0. 

-1663. 

2064. 

52. 

60. 

1.80 

0.13 

0. 18 

44.0 

0.57 

83.0 

-12 

62.6 

1.06 

158 

STM 141 

29112 

0. 

0. 

1777. 

0. 

128. 

218. 

r 52. 

52. 

4.99 

0. 13 

0. 16 

90.4 

1.17 

173.6 

48 

47.6 

0.81 

142 

STM141 

29112 

0. 

0. 

1811 . 

O. 

148. 

253. 

r 52, 

60. 

4.69 

0. 13 

0.18 

93.8 

1.21 

176.7 

43 

46.6 

0.79 

132 

STM 141 

29112 

0. 

0. 

1777. 

0. 

128. 

218. A 52. 

52. 

4.87 

0. 13 

0 16 

72.0 

0.93 

138.4 

999 

45.5 

0.77 

147 

STM141 

29112 

O. 

0. 

1811 . 

0. 

148. 

253. A 52. 

60. 

4.50 

0. 13 

0.18 

69.6 

0.90 

131.2 

999 

, 43.8 

0.75 

138 

STM088 

291 12 

0. 

1758. 

101 . 

0. 

-1630. 

1894. 

52. 

40. 

1 .69 

0. 13 

0. 12 

39.8 

0.51 

78.7 

-15 

65.2 

1.11 

155 

STN008 

29112 

0. 

30. 

1829. 

0. 

97. 

167. 

r 52. 

40. 

4.36 

0.13 

0. 12 

87.7 

1.13 

173.3 

48 

50.0 

0.85 

127 

STM088 

291 12 

0. 

30. 

1829. 

0. 

97. 

167. A 52. 

40. 

4.20 

0. 13 

0.12 

61.3 

0.79 

121.0 

999 

46.9 

0.80 

135 

PFBSTM 

29112 

0. 

0. 

1788. 

o. 

128. 

207. 

52. 

52. 

6.57 

0. 13 

0. 16 

91.5 

1 . 18 

174.7 

38 

49.5 

0.84 

142 

PFBSTM 

291 12 

0. 

0. 

2030. 

0. 

266. 

436. 

52. 

109. 

7.86 

0.13 

0.26 

84.8 

1.09 

142.5 

103 

43.0 

0.73 

136 

T I STMT 

29112 

0. 

1783. 

0. 

0. 

-1656. 

1995. 

52. 

52. 

4.21 

0.13 

0. 16 

126.0 

1.63 

241 . 1 

0 

74.7 

1.27 

145 

T 1 STMT 

29112 

0. 

2190. 

0. 

0. 

-1821 . 

2803. 

52. 

150. 

6.71 

0. 13 

0.31 

234.2 

3.02 

364.9 

0 

81.9 

1.39 

132 

T I STMT 

29112 

0. 

0. 

1783. 

0. 

128. 

212. 

52. 

52. 

7.18 

0.13 

0. 16 

177.6 

2.29 

339.8 

4 

59.4 

1,01 

132 

TISTMT 

29112 

0. 

0. 

2190. 

0. 

369. 

613. 

52. 

150. 

9.91 

0. 13 

0.31 

294.5 

3.80 

458.9 

3 

62.4 

1.06 

120 

TIHRSG 

29112 

0. 

1930. 

0. 

0. 

-1803. 

1995. 

52. 

52. 

4.95 

0.13 

0.09 

160.8 

2.07 

284.4 

0 

63.4 

1 .42 

136 

TIHRSG 

291 12 

0. 

2200. 

0. 

0. 

-1977. 

2313. 

52. 

91 . 

6.28 

0. 13 

0. 13 

226.2 

2.92 

351.0 

0 

92.4 

1.57 

125 

TIHRSG 

29112 

0. 

0. 

1930. 

0. 

128. 

65. 

52. 

52. 

8.09 

0. 13 

0.09 

213.4 

2.75 

377.4 

0 

66.9 

1,14 

124 

TIHRSG 

29112 

0. 

0. 

2200. 

0. 

222. 

113. 

52. 

91 . 

9.61 

0. 13 

0. 13 

286.8 

3.70 

444.9 

0 

73.5 

1.25 

113 

STIRL 

29112 

1890. 

0. 

0. 

-1890. 

128. 

1995. 

52. 

52. 

2.92 

0. 13 

0. If 

76.7 

0.99 

138.6 

S99 

84.8 

1.44 

155 

STIRL 

29112 

2644. 

0. 

0. 

-2644 . 

427, 

2997. 

52, 

174. 

4. 15 

0. 13 

0.23 

133.6 

1.73 

172.7 

0 

96.9 

1.65 

134 

STIRL 

29112 

0. 

1890. 

0. 

0. 

-1762. 

1995. 

52. 

52. 

2.92 

0. 13 

0. 1 1 

76.8 

0.99 

138.7 

999 

71.3 

1.21 

149 „ 

STIRL 

29112 

0. 

2644. 

0. 

0. 

-2218. 

2997. 

52. 

174. 

4.15 

0.13 

0.23 

134.0 

1.73 

173.0 

0 

77.9 

1.32 

126 , 


STIRL 

29112 

0 . 

0 . 

1890. 

0 . 

128. 

105. 


52. 

52. 

6.06 

0. 13 

0 . 1 1 

130.0 

1.68 

234.6 

10 

54.8 

0,93 

130 

STIRL 

291 12 

0 . 

0 . 

2644. 

0 . 

427. 

353. 


52. 

174. 

8.92 

0. 13 

0.23 

239.3 

3.09 

308.7 

5 

58.4 

0.99 

108 

HEGT60 

29112 

0 . 

0 . 

2112. 

0 . 

128. 

-1 17. 

A 

52. 

52. 

6.64 

0. 13 

0.00 

147.7 

1.91 

238.7 

1 

61.7 

1.05 

117 

HEGT60 

29 1 1 2 

0 . 

0 . 

7623. 

0 . 

1419. 

-1304. 

A 

52. 

579. 

22. 61 

0. 13 

0.01 

545.7 

7.04 

244.3 

0 

1 16. 1 

1.98 

75 

FIEGTOO 

291 12 

0 . 

0 . 

2023. 

0 . 

128. 

-28. 

A 

52. 

52. 

6.25 

0.13 

0.05 

130.7 

1.69 

220.4 

6 

57.8 

0.98 

123 

HEGTOO 

29112 

O. 

0 . 

2857. 

0 . 

361 . 

-79. 

A 

52. 

147. 

8.12 

0. 13 

0.09 

176.8 

2.26 

211.2 

3 

60.8 

1.03 

101 

FCMCCL 

29112 

0 . 

0 . 

1829. 

0 . 

128. 

167. 


52. 

52. 

6.95 

0. 13 

0. 14 

131.1 

1 .69 

244.7 

9 

55.3 

0.94 

134 

FCMCCL 

29112 

0 . 

0 . 

2032. 

0 . 

619. 

808. 


52. 

252. 

13.65 

0. 13 

0.34 

212.3 

2.74 

255.0 

10 

49.1 

0.83 

109 

FCSTCL 

29112 

0 . 

0 . 

1817. 

0 . 

128. 

178. 


52. 

52. 

6.79 

0.13 

0. 14 

128.9 

1.66 

242.0 

10 

54.7 

0.93 

134 

FCSTCL 

29112 

0 . 

0 . 

3238. 

0 . 

855. 

1193. 


52. 

349. 

15.82 

0. 13 

0.39 

245.9 

3. 17 

259. 1 

11 

43.0 

0.73 

104 

I GGTST 

291 12 

0 . 

0 . 

1806. 

0 . 

128. 

109. 


52. 

52. 

5.43 

0. 13 

0 . 1 1 

121.7 

1.57 

220.3 

12 

53.0 

0.92 

131 

IGGTST 

29112 

0 . 

0 . 

3015. 

0 . 

581 . 

497. 


52. 

237. 

6.38 

0. 13 

0.26 

206.4 

2.66 

233.6 

11 

47.7 

0.01 

102 

GTSOAR 

29112 

0 . 

1900. 

0 . 

0 . 

-1772. 

1995. 


52. 

52. 

2.36 

0.13 

0 . 1 1 

58.3 

0.75 

104.7 

-31 

69.1 

1 . 17 

155 

GTSOAR 

29112 

0 . 

3422. 

0 . 

0 . 

-2709. 

3956. 


52. 

291 . 

3.50 

0. 13 

0.27 

110.6 

1.43 

110.3 

0 

75.9 

1.29 

122 

GTACOO 

29112 

0 . 

1827. 

0 . 

0 . 

-1699. 

1995. 


52. 

52. 

2.28 

0. 13 

0. 14 

55.1 

C. 71 

103,0 

-23 

66.3 

1.13 

160 

GTAC08 

29112 

0 . 

2584. 

O. 

0 . 

-2082. 

3247. 


52. 

204. 

2.57 

C. 13 

0.31 

76.3 

0.98 

100.8 

-57 

62. 1 

1.06 

139 

GTAC12 

29112 

0 . 

1833. 

0 . 

0 . 

-1706. 

1995. 


52. 

52. 

2.31 

0.13 

0.14 

56.6 

0.73 

105.4 

-25 

66.7 

~T7T3 

159 

GTAC12 

291 12 

0 . 

2879. 

0 . 

0 . 

-2248. 

3681 . 


52. 

257. 

2.99 

0. 13 

0.33 

92.2 

1 .19 

109.3 

0 

62.9 

1.07 

131 

GTAC16 

291 12 

0, 

1845. 

0 . 

o. 

-1717. 

1995. 


52. 

52. 

2.34 

0. 13 

0. 13 

58.1 

0.75 

107.4 

-27 

67.3 

1.14 

158 
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HONEYWELL PAGE PRINTING SYSTEM— PI 1 8B-«02 


DATE 06/07/?t» 
I&SE-PEO-ADV-DES-ENGR 


GENERAL ELECTRIC COMPANY 
COGENERATION TECHNOLOGY ALTERNATIVES STUDY 
REPORT 5.2 

SUMMARY OF FUEL SAVED BY TYPE F ECONOMICS 


ECS PROCS 01 


FUEL USE IN BTU*10**6 

**COGLNERATI®* CASE** **NOCGGEN - COGEN** POWER COGEN 
STIL RES I DL COAL DISTIL RESIDL COAL REQD POWER 

MVJ MW 


POWER FESR 

/HEAT 

RATIO 


CAPITAL 
COST 
s ') 0**6 


S/KW ROI 
EQVL 


PAGE S9 


NORM WRTH 
ENRG 



STIRL 

STIRL 

STIRL 

STIRL 

HEGT60 

HEGT60 

HEGTOO 

HEGTOO 

FCMCCL 

FCMCCL 

FCSTCL 

FCSTCL 

IGGTST 

1GGTST 

GTSOAR 

GTSOAR 

GTAC08 

GTAC06 

GTAC12 

GTAC12 

GTAC1 6 


29113 

0. 

4358. 

0. 

0. 

-4049. 

4613. 


126. 

126. 

29113 

0. 

6035. 

0. 

0. 

-5061 . 

6840. 


126. 

397. 

29113 

0. 

O. 

4358. 

O. 

309. 

235. 


126. 

126. 

29113 

0. 

0. 

6035. 

0. 

974. 

805. 


126. 

397. 

29113 

0. 

0. 

4897. 

0. 

309. 

-284. 

A 

126. 

126. 

29113 

0. 

0. 

17396. 

0. 

3238. 

-2976. 

A 

126. 

1321 . 

291 13 

0. 

0. 

4681 . 

0. 

309. 

-67. 

A 

126. 

126. 

29113 

0. 

O. 

6520. 

0. 

825. 

-180. 

A 

1 26. 

336. 

29113 

0. 

0. 

4210. 

0. 

309. 

403. 


126. 

126. 

291 13 

0. 

0. 

6462. 

0. 

•1412. 

1844. 


126. 

576. 

29113 

0. 

0. 

4181 . 

0. 

309. 

432. 


126. 

126. 

291 13 

0. 

0. 

7445. 

0. 

1983. 

2772. 


126. 

609. 

291 1© 

0. 

0. 

4346. 

0. 

309. 

263. 


126. 

126. 

29113 

0. 

O. 

6936. 

0. 

1353. 

1172. 


126. 

552. 


29113 
29113 
29113 
29113 
29113 
291 13 
29113 


O. 4382. 
O. 7809. 
0. 4205. 

0, 5896. 

O. 4221. 
0. 6570. 

0. 4249. 


-4073. 

-6182. 

-3896. 

-4752. 

-3912. 

-5129. 

-3940. 


4613. 

9028. 

4613. 

7410. 

4613. 

8400. 

4613. 


5.52 
8.20 
12.33 
18.69 
12.73 
51 .49 
12.09 
17.45 
14.12 
27.43 
13.65 
32.01 
10.27 
12.06 
4.44 

6.70 
4.08 

4.71 
4. 17 
5.63 
4.33 


167.2 
284.9 

295.2 

524.2 

286.7 
1279.6 

256.3 

387.4 

272.8 

367.0 
269.6 

430.9 

255.8 

419.5 
129.3 

228.6 
1 15.4 

153.0 
1 IS. 2 
188, 3 

125.8 


1.00 

130.9 

999 

162.0 

1.20 

150 

1 .70 

161 . 1 

0 

175.7 

1 .31 

128 

1.76 

231.2 

11 

124. 1 

0.92 

129 

3.12 

296.4 

6 

130.8 

0.97 

108 

1.71 

199.8 

5 

134.4 

r .00 

118 

7.63 

251.0 

0 

270.1 

2.01 

76 

1 .53 

186.8 

1 1 

126.4 

0.94 

125 

2.31 

202.8 

4 

137.4 

1 .02 

lOl 

1.63 

221 . 1 

12 

122.2 

0.91 

135 

2.19 

193.3 

16 

96.7 

0.72 

112 

1.61 

220. 1 

13 

120.9 

0.90 

135 

2.57 

197.5 

17 

79.4 

0.59 

105 

1,52 

200.9 

15 

119.0 

0.88 

132 

2.50 

206.4 

13 

100.8 

0.75 

103 

0.77 

100.7 

-34 

157.7 

1.17 

155 

1.36 

99.9 

0 

170.9 

1,27 

123 

0.S9 

93.6 

-21 

150 3 

1.12 

161 

0,91 

88.6 

-21 

139.9 

1,04 

142 

0.71 

96.4 

-23 

151.2 

1 . 12 

160 

1 . 12 

97.8 

0 

141.6 

1.05 

134 

0.75 

101.0 

-27 

153.0 

1 . 14 

168 













HONEYWELL PAGE PRINTING SYSTEM- PH8S-02 


1 


DATE 06/07/7s» GENERAL ELECTRIC COMPANY PAGE 100 

I&SE-PE0-ADV-DES-ENGR COGENERATION TECHNOLOGY ALTERNATIVES STUDY 

REPORT 5.2 

SUMMARY OF FUEL SAVED BY TYPE & ECONOMICS 


FUEL USE IN BTU* 10**6 




** COGENERATION CASE** ** NOCOGEN - 

COGEM** 

POWER 

COGEN 

OSM 

POWER 

FESR 

CAPITAL 

NORM 

S/KW 

ROI 

LEVL 

NORM WRTH 

ECS PROCS DISTIL 

RES I DL 

COAL 

DISTIL 

RES I DL 

COAL 

REQD 

POWER 


/HEAT 


COST 

COST 

EOVL 


CHRG 

ENRG 










MW 

MW 


RATIO 


*10**6 



(X) 




GTAC16 

29113 

0. 

7207. 

0. 

0. 

-5534. 

9180. 

126. 

662. 

6.58 

0. 14 

0.34 

225. 1 

1.34 

106.6 

0 

147.5 

1.10 

127 

GTWC16 

29113 

0. 

4293. 

0. 

0. 

-3984. 

4613. 

126. 

126. 

4.23 

0. 14 

0. 13 

121 .6 

0.73 

96.7 

-26 

153.9 

1 . 14 

158 

GTWC16 

29113 

. 0. 

7502. 

0. 

0. 

-5804. 

9265. 

126. 

693. 

5.75 

0. 14 

0.32 

191.3 

1 . 14 

87.0 

0 

150.4 

1 - 12 

129 

CC1626 

29113 

0. 

4308. 

0. 

0. 

-3999. 

4613. 

126. 

126. 

4.38 

0. 14 

0. 12 

122. 1 

0.73 

96.7 

-29 

154.9 

1 . 15 

158 

CC1626 

291 13 

0. 

9508. 

0. 

0. 

-6996. 

11991 . 

126. 

1025. 

7.86 

0. 14 

0.34 

258.3 

1 .54 

92.7 

0 

157.0 

1.17 

120 

CC1622 

29113 

0. 

4277. 

0. 

0. 

-3968. 


126. 

126. 

4.43 

0. 14 

0. 13 

125.3 

0.75 

100.0 

-30 

154.3 

1.15 

158 

CC1622 

29113 

0. 

8677. 

0. 

0. 

-6421 . 

1.131. 

126. 

920. 

8.02 

0. 14 

0.35 

275.7 

1.64 

108.4 

0 

153.7 

1.14 

121 

CC1222. 

291 13 

0. 

4271 . 

0. 

0. 

-3962. 

4613. 

126. 

126. 

4.40 

0.14 

0. 13 

122.9 

0.73 

98.2 

-28 

153.8 

1 . 14 

158 

CC1222 

29113 

0. 

8599. 

0. 

0. 

-6358. 

11082. 

126. 

914. 

7.75 

0. 14 

0.35 

256.0 

1 .53 

101.6 

0 

150. 1 

1.12 

122 

CC0822 

29113 

0. 

4224, 

o. 

0. 

-3915. 

4613. 

126. 

126. 

4.35 

0. 14 

0. 14 

120.5 

C. 72 

97.4 

-25 

152.0 

1.13 

160 

CC0822 

29113 

0. 

7267. 

0. 

0. 

-5499. 

9495. 

126. 

721 . 

6.24 

0. 14 

0.35 

199.4 

1 . 19 

93.6 

0 

139. 1 

1.03 

130 

DEHTPM 

29113 

0. 

4334. 

0. 

0. 

-4025. 

4613. 

126. 

126. 

6.23 

0. 14 

0.12 

192.4 

1.15 

151 .5 

0 

164.6 

1.22 

147 

DEHTPM 

29113 

0. 

7075. 

0. 

0. 

-5644 . 

8371 . 

126. 

584. 

13.41 

0. 14 

0.28 

483.4 

2.88 

233.2 

0 

197.3 

1.47 

118 

GTSOAD 

29113 

4265. 

0. 

0. 

-4265. 

309. 

4613. 

126. 

126. 

4.12 

0. 14 

0. 13 

117.0 

0.70 

93.6 

-50 

183. 1 

1.36 

165 

GTSOAD 

29113 

6703. 

O. 

0. 

-6703. 

1407. 

8288. 

126. 

574. 

5.00 

0. 14 

0.31 

162.7 

0.97 

82.6 

999 

193.5 

1.44 

145 

GTRA08 

29113 

4379. 

0. 

0. 

-4379. 

309. 

4613. 

126. 

126. 

4.51 

0. 14 

0. 1 1 

132.9 

0.79 

103.6 

-73 

1 89. 6 

1.41 

160 

GTRA08 

29113 

1 0673 . 

0. 

0. 

-10673. 

2739. 

12748. 

126. 

1117. 

10. 13 

0. 14 

0.31 

361 .2 

2.15 

115.5 

0 

264.8 

1.97 

128 

GTRA12 

29113 

4351 . 

0. 

0. 

-4351 . 

309. 

4613. 

126. 

126. 

4.42 

0. 14 

0. 12 

129.4 

0.77 

101.5 

-66 

188.0 

1 .40 

161 

GTRA12 

29113 

10021 . 

0. 

0. 

-10021 . 

2578. 

12211. 

126. 

1051 . 

9.72 

0. 14 

0.32 

345.6 

2.06 

117.7 

0 

250.4 

1 .86 

129 

GTRA16 

29113 

4338. 

0. 

0. 

-4338. 

309. 

4613. 

126. 

126. 

4.47 

0. 14 

0. 12 

131 .6 

0.78 

103.5 

-69 

187.8 

1 .40 

161 

GTRA16 

29113 

9335. 

0. 

0. 

-9335. 

2342. 

11419. 

126. 

955. 

9.50 

0. 14 

0.32 

338. 1 

2.02 

123.6 

0 

242.2 

1.80 

129 

GTR208 

29113 

4S29 . 

0. 

0. 

-4329. 

309. 

4613. 

126. 

126. 

4.42 

0. 14 

0.12 

129.2 

0.77 

101 .8 

-65 

187.2 

1.39 

162 

GTR208 

29113 

8106. 

0 . 

0 . 

-8106. 

1864. 

9820. 

126. 

760. 

7.21 

0. 14 

0.31 

248.5 

1.46 

104.6 

0 

221.8 

1.65 

133 

GTR212 

291 1 3 

4329. 

0 . 

0 . 

-4329. 

309. 

-.31 3 . 

126. 

126. 

4 36 

0. 14 

0.12 

126.7 

0.76 

99.9 

-62 

186.8 

1 .39 

162 

GTR212 

29113 

8440. 

0 . 

0 . 

-8440. 

2002. 

10280. 

126. 

816. 

7.74 

0. 14 

0.31 

269.0 

1.60 

108.8 

0 

226.2 

1.68 

132 

GTR216 

29113 

4318. 

0 . 

0 . 

-4318. 

309. 

4613. 

126. 

126. 

4.42 

0. 14 

0. 12 

129.5 

0.77 

102.3 

-65 

186.8 

1.39 

162 

GTR21 6 

26113 

8515. 

0 . 

0 . 

-3515. 

2063. 

10484. 

126. 

841 . 

8.32 

0. 14 

0.32 

292.2 

1 .74 

117.1 

0 

227.2 

1 ,®9 

131 

GTRW08 

291 13 

4458. 

0 . 

0 . 

-4458. 

309. 

4613. 

126. 

126. 

4.37 

0. 14 

0.09 

127.0 

0.76 

97.2 

-67 

191.9 

1 .43 

160 

GTRW03 

291 13 

1 2607 . 

0 . 

0 . 

-12687. 

3201 . 

14294. 

126. 

1305. 

9.85 

0.14 

0.27 

347.3 

2.07 

93.4 

0 

303.6 

2.26 

131 

GTRW1 2 

29113 

4409. 

0 . 

0 . 

-4409. 

309. 

4613. 

126. 

126. 

4.36 

0. 14 

0.10 

126.9 

0.76 

98.2 

-65 

190.0 

1 .41 

161 

GTRW12 

291 13 

1 2034 . 

0 . 

0 . 

-12034. 

3149. 

14119. 

126. 

1284. 

9.53 

0. 14 

0.30 

335.3 

2.00 

95. 1 

0 

280.8 

2.09 

131 

GTRW16 

29113 

4392. 

0 . 

0 . 

-4392. 

309. 

4613. 

126. 

126. 

4.44 

0. 14 

0.11 

130.2 

0.78 

101.2 

-69 

189.8 

1 .41 

160 

GTRW1 6 

29113 

11030. 

0 . 

0 . 

-11030. 

2830. 

1 3054 . 

126. 

1154. 

9.07 

0. 14 

0.31 

318.3 

1 .90 

98.5 

0 

265.6 

1.97 

130 

GTR308 

291 13 

4501 . 

0 . 

0 . 

-4501 . 

309, 

4613. 

126. 

126. 

4.25 

0. 14 

0.09 

121.6 

0.72 

92.2 

-62 

192.9 

1 .43 

160 

GTR30G 

291 13 

10671 . 

0 . 

0 . 

-10671 . 

2378. 

11539. 

126. 

970. 

7.60 

0. 14 

0.23 

259.9 

1.55 

83. 1 

0 

281.2 

2.09 

130 

GTR312 

291 1 3 

4366. 

0 . 

0 . 

-4366. 

309. 

4613. 

126. 

126. 

4.27 

0. 14 

0.11 

123.2 

0.73 

96.3 

-59 

187.8 

1 .40 

162 

GTR312 

291 13 

9571 . 

0 . 

0 . 

-9571 . 

2353. 

1 1455. 

126. 

959. 

7.59 

0. 14 

0.31 

261.4 

1 .56 

93.2 

0 

240.5 

1.79 

132 

GTR316 

29113 

4369. 

0 . 

0 . 

-4369. 

309. 

4613. 

126. 

126. 

4.31 

0. 14 

0. 1 1 

124.6 

0.74 

97.5 

-61 

188.1 

1.40 

162 

GTR316 

29113 

9486. 

0 . 

0 . 

-9436. 

2311 . 

11316. 

126. 

942. 

7.79 

0. 14 

0.30 

269.4 

1.61 

96.9 

O 

241 .6 

1.60 

131 

FCPADS 

29113 

4484. 

0 . 

0 . 

-4484. 

309. 

4613. 

126. 

126. 

17.46 

0. 14 

0.09 

170.6 

1.02 

129.8 

999 

210.6 

1.57 

155 

FCPADS 

29113 

1 7894 . 

0 . 

0 . 

- 1 7894 . 

4887. 

1 994 1 . 

126. 

1993. 

219.61 

0. 14 

0.28 

1007.8 

6.01 

192.2 

0 

647.3 

4.81 

180 

FCMCDS 

29113 

4336. 

0 . 

0 . 

-4336. 

309. 

4613. 

126. 

126. 

16.62 

0. 14 

0.12 

175.4 

1.05 

136. 1 

0 

204,5 

1.52 

157 

FCMCDS 

29113 

13056. 

0 . 

0 . 

-13056. 

3866. 

16522. 

126. 

1576. 

163.96 

0. 14 

0.36 

680. 1 

5.25 

230.0 

0 

473.4 

3.52 

159 
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FUEL USE IN BTU* 10**6 




** COGENERATION CASE** **NOCOGEN - 

COGEN** 

POWER 

COGEN 

08M 

POWER 

FESR 

CAPITAL 

NORM 

S/KW 

ROI 

LEVL 

NORM WRTH 

ECS PROCS 

DISTIL 

RES I DL 

COAL 

DISTIL 

RES I DL 

COAL 


REQD 

POWER 


/HEAT 


COST 

COST 

EQVL 


CHRG 

ENRG 

i 










MW 

MW 


RATIO 


*1 0**6 



(X) 




ONOCGN 

33121 

0. 

147. 

602. 

0. 

0. 

0. 

A 

60. 

0. 

0.65 

2.20 

0 . 

7.4 

1 .00 

230.9 

0 

18.5 

1 .00 

80 

STM141 

33121 

0. 

261 . 

468. 

0. 

-114. 

134. 


60. 

3. 

0.45 

2. 20 

0.03 

5.4 

0.73 

152. 1 

-12 

18.7 

1.01 

106 

STM 141 

33121 

0. 

140. 

589, 

0. 

7. 

13. 

F 

60. 

3. 

0.80 

2.20 

0.03 

10.8 

1 .46 

302.9 

7 

18.4 

1 .00 

88 

STM141 

33121 

0. 

140. 

589. 

0. 

7. 

13. 

A 

60. 

3. 

0.70 

2.20 

0.03 

8.5 

1.15 

238.7 

27 

18.0 

0.98 

94 

STM088 

33121 

0. 

259. 

479. 

0. 

-112. 

123. 


60. 

2. 

0.42 

2.20 

0.01 

4,6 

0.63 

136.7 

-13 

18.8 

1.02 

105 

STM088 

33121 

0. 

143. 

595. 

0. 

4. 

7. 

F 

60. 

2. 

0.76 

2.20 

0.01 

9.8 

1.33 

289.3 

3 

18.5 

1.00 

66 

STM088 

33121 

0. 

143. 

595. 

0. 

4. 

7. 

A 

60. 

2. 

0 . 67 

2.20 

0.01 

7.9 

1.07 

233.3 

30 

18.2 

0.99 

90 

PFBSTM 

33121 

0. 

132. 

577. 

0. 

16. 

25. 


60. 

6. 

1 . 00 

2.20 

0.05 

13.8 

1.86 

344.8 

7 

18.3 

0.99 

92 

T I STf-IT 

33121 

0. 

272. 

419. 

0. 

-125. 

183. 


60. 

9. 

1 . 09 

2.20 

0.08 

30.3 

4.09 

704.0 

0 

21 . 1 

1 .14 

90 

T I STMT 

33121 

0. 

125. 

565. 

0. 

22. 

37. 


60. 

9. 

1.53 

2.20 

0.08 

38.7 

5.22 

899.2 

0 

20.9 

1 . 13 

87 

TIHRSG 

33121 

0. 

283. 

441 . 

0. 

-136. 

161 . 


60. 

6. 

0.98 

2.20 

0.03 

29.8 

4.02 

671 .8 

0 

21.7 

1 . 17 

82 

TIHRSG 

33121 

0. 

1 32. 

593. 

0. 

15. 

9. 


60. 

6. 

1 .43 

2.20 

0.03 

38.3 

5.18 

865.4 

0 

21.6 

1 . 17 

79 

STIRL 

33121 

187. 

116. 

389. 

*187. 

31 . 

213. 


60. 

13, 

0.57 

2.20 

0.08 

10.5 

1.42 

191 .5 

0 

19.5 

1 .05 


STIRL 

33121 

0. 

303. 

389. 

0. 

-156. 

213. 


60. 

13. 

0.57 

2.20 

0.08 

10.5 

1 .42 

191.7 

6 

18.4 

1.00 


STIRL 

33121 

0. 

116. 

576. 

0. 

31 . 

26. 


60. 

13. 

1 .01 

2.20 

0.08 

17.9 

2.42 

327.9 

10 

17.8 

0.96 


umm 

33121 

0. 

62. 

666. 

0. 

86. 

-64. 

A 

60. 

35. 

2.28 

2.20 

0.03 

61 .4 

8.29 

455.3 

0 

21 .9 

1.19 


HEGTOO 

33121 

0. 

122. 

606. 

0. 

25. 

-4. 

A 

60. 

10.' 

1.11 

2.20 

0.03 

26.7 

3.60 

460.9 

0 

19.6 

1.06 


FCMCCL 

33121 

0. 

104. 

546. 

0. 

43. 

56. 


60. 

18. 

1 .50 

2.20 

0.13 

30.7 

4.15 

531.2 

4 • 

18.6 

1.01 

100 

FCSTCL 

33121 

0. 

92. 

526. 

0. 

55. 

76. 


60. 

22. 

1 .75 

2.20 

0.17 

34.3 

4.63 

538. 1 

5 

18.3 

0.99 

106 

I GGTST 

33121 

0. 

111. 

573. 

0. 

36, 

29. 


60. 

15. 

1 .25 

2.20 

0.09 

28. 1 

3.79 

473.7 

3 

18.9 

1.02 

94 

GTSOAR 

33121 

0. 

332. 

329. 

0. 

-185. 

273. 


60. 

20. 

0.56 

2.20 

E*ME9 

«|H| 

1 .54 

165.7 

16 

17.8 

0.96 

115 

GTAC08 

33121 

0. 

292. 

376. 

0. 

-145. 

227. 


60. 

14. 

0.46 

2.20 

0 . 1 1 


1.13 

157.9 

67 

17.5 

0.95 

117 

GTAC12 

33121 

0. 

304. 

345. 

0. 

-157. 

257. 


60. 

18. 

0.50 

2.20 

0.13 


1.30 

164.0 

36 

17.3 

0.93 

119 

GTAC16 

33121 

0. 

316. 

322. 

0. 

-168. 

280. 


60. 

21 . 

0.55 

2.20 



1.50 

172.3 

26 

17.2 

0.93 

119 f 

GTWC16 

33121 

0. 

325. 

319. 

0. 

-177. 

283. 


60. 

21 . 

0.56 

2.20 

0. 14 

11.3 

1.52 

167.6 

23 

17.4 

0.94 

118 i 

CC1626 

33121 

0. 

354. 

258. 

0. 

-207. 

344. 


60. 

29. 

0.75 

2.20 

0.18 

13.7 

1.85 

168.7 

16 

17. 1 

0.92 

122 

CC1622 

33121 

0. 

338. 

282. 

0. 

-190. 

320. 


60. 

26. 

0.71 

2.20 

0. 17 

12.9 

1.74 

173.2 

19 

17. 1 

0.93 

121 

CC1222 

33121 

0. 

336. 

284. 

0. 

-188. 

318. 


60. 

25. 

0.70 

2.20 

0.17 

12.2 

1.65 

165.8 

22 

17. 1 

0.92 

122 


33121 

0. 

311 . 

330. 

0. 

-163. 

272. 


60. 

20. 

0.64 

2.20 

0. 14 

10.5 

1 .42 

169.0 

26 

17.3 

0.94 

120 

DEADV3 

33121 

0 . 

548. 

5. 

0, 

-400. 

597. 


60. 

59. 

1 .46 

2.20 

0.26 

40. 1 

5.42 

250.8 

3 

19.2 

1.04 

123 

DEHTPM 

33121 

0. 

319. 

340. 

0. 

-171 . 

262. 


60. 

19. 

0.80 

2.20 

0.12 

17.0 

2.29 

267.2 

4 

18.6 

1.01 

108 

DES0A3 

33121 

586. 

0. 

0. 

-586. 

147. 

602. 


60. 

60. 

1 .87 

2.20 

0.22 

51 . 1 

6.91 

298. 1 

0 

24.8 

1.34 

134 

DES0A3 

33121 

602. 

0. 

0. 

-682. 

177. 

702. 


60. 

72. 

1 .99 

2.20 

0.22 

59.8 

8.08 

299.3 

0 

26.8 

1 .45 

125 

DES0A3 

33121 

0. 

586. 

0. 

0. 

-438. 

602. 


60. 

60. 

1.87 

2.20 

0.22 

51 . 1 

6.91 

298. 1 

0 

21.5 

1 . 17 

130 

DESOA3 

33121 

0. 

682. 

0. 

0. 

-505. 

702. 


60. 

72. 

1 .99 

2.20 

0.22 

59.8 

8.08 

299.3 

0 

23.0 

1.25 

120 

GTSOAD 

33121 

205. 

104. 

349. 

-205. 

43. 

253. 


60. 

18. 

0.48 

2.20 

0.12 

8.8 

1 . 19 

146.4 

4 

18.5 

1.00 

121 

GTRA08 

33121 

313. 

67. 

224. 

-313. 

80. 

378. 


60. 

33. 

0.71 

2.20 

0.19 

16.0 

2. 16 

174.6 

1 

18.8 

1.02 

124 

GTRA12 

33121 

297. 

71 . 

237. 

-297. 

76. 

365. 


60. 

31 . 

0.70 

2.20 

0. 19 

15.8 

2. 13 

181.3 

2 

18.7 

1.01 

124 

GTRA16 

33121 

278. 

77. 

259. 

-278. 

70. 

343. 


60. 

28. 

0.69 

2.20 

0.18 

15.7 

2.12 

192.2 

1 

18.8 

1.02 

121 

GTR208 

33121 

244. 

91 . 

305. 

-244. 

56. 

297. 


60. 

23. 

0.58 

2.20 

0. 15 

12.1 

1.63 

166.6 

0 

18.7 

1.01 

120 

GTR2I2 

33121 

254. 

87. 

291 . 

-254. 

60. 

31 1 . 


60. 

25. 

0.61 

2.20 

0. 16 

13.0 

1.76 

175.0 

0 

18.7 

1.01 

121 

GTR21S 

33121 

256. 

85. 

285. 

-256. 

62. 

317. 


60. 

25. 

0.63 

2.20 

0.16 

13.8 

1.87 

184.2 

1 

18.7 

1.01 

121 

GTRW08 

33121 

374. 

53. 

177. 

-374. 

94. 

425. 


60. 

38. 

0.76 

2.20 

0. 19 

17,4 

2.34 

158.3 

0 

19.3 

1 .05 

125 

11 

II 
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FUEL USE IN BTU*10**6 

**CGGENERATI ON CASE-* * a NO COGEN - COGEN** POWER COGEN O&M POWER FESR 

ECS PROCS DISTIL RES I DL COAL DISTIL RES I DL COAL REQD POWER /HEAT 

MW MW RATIO 

CAPITAL 

COST 

*10**6 

NORM 

COST 

S/KW 

EQVL 

ROI 

(X) 

LEVL NORM WRTH 
CHRG ENRG 


18.9 

1.02 

122 

25. F 

1.39 

146 

25.7 

1 .39 

135 

22.6 

1 .22 

135 
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SUMMARY OF FUEL SAVED BY TYPE 6 ECONOMICS 

PAGE 1 03 


FUEL use in BTU* 10**6 

**C0GENERAT1 ON CASE** **NOCOGEN 
PROCS DISTIL RES1DL COAL DISTIL RES1DL 


- COGEN** POWER COGEN 03M POWER FESR CAPITAL NORM 



STM0G6 33251 
STM083 33251 
STM083 33251 
PFBSTM 33251 


T I STMT 33251 
T I STMT 33251 
TIHRSG 33251 
TIHRSG 33251 


STIRL 

33251 

STIRL 

33251 

STIRL 

33251 

HEGT60 

33251 


HEGT60 33251 
HEGTOO 33251 
FCMCCL 33251 
FCSTCL 33251 


IGGTST 33251 
GTSOAR 33251 
GTAC03 33251 
GTAC12 33251 


GTAC1 6 

33251 

G TV/Cl 6 

33251 

CC1626 

33251 

CC1626 

33251 

CC1622 

33251 

CC1222 

33251 

CC0822 

33251 

DEADV3 

33251 


i . 

288. 

963. -1 

). 

0 . 

0 . -£ 

1 . 

307. 

1029. -1 


REOD POWER 


/HEAT 

RATIO 


COST 
* 1 0**6 


S/KW ROI 
EQVL 


LEVL NORM WRTH 
CHRG ENRG 


218.1 

206.4 

252.7 

264.2 


92.1 
5 88.4 

0 115.7 

0 * 130.0 


.22 

.22 

.13 

.24 

244.0 

303.5 

47.2 

107.8 

4.60 

5.72 

0.89 

2.03 

252.7 0 

264 . 2 0 

104.2 &99 

130.8 0 

100.5 
111.3 
87.2 i 
95.0 

.20 

79.3 

1.49 

129.6 

6 

88.0 

.24 

108.2 

2.04 

133.9 

0 

94.7 

.20 

76.9 

1 .45 

131.0 

8 

87.3 i 


1.04 127 
1.00 114 
1.31 137 
1.47 128 



1.00 133 
1 .07 146 
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GTRA1G 33251 
GTR208 33251 
GTR212 33251 
GTR216 33251 


32 

32 

32 

32 


GTRW16 33251 
GTRW16 33251 
GTR308 33251 
GTR308 33251 


GTR312 33251 
GTR312 33251 
GTR316 33251 
GTR316 33251 


FCPADS 33251 
FCPADS 33251 
FCMCDS 33251 
FCMCDS 33251 


FUEL u SE in BTU* 1 0**6 

** COGENERATION CASE** **NOCOGEN - COGEN** POWER COGEN 
PROCS DISTIL RES I DL COAL DISTIL RES I DL COAL REQD POWER 

MW MW 


0. 141. 


1382. 
1212 . 
1261 . 
1271 . 



2676. 

1642. 

3082. 

1579. 


2793. 

1441 . 
2318. 
1429. 


2555. 

2718. 

2319. 

1983. 


1113. -1441. 
0. -2818. 
1134. -1429. 


POWER 

/HEAT 

RATIO 


CAPITAL NORM S/KW ROl 



2.82 

1 .05 

0.19 

1. 

2.34 

1.05 

0. 15 ! 


2.43 

1.05 

0. 17 i 

i . 

2.52 

1 .05 

0.17 i 

i. 

3.35 

1 .05 

0.23 


2.98 

1.05 

0.21 

l 

3.33 

1 .05 

0.26 

i. 

2.96 

1 .05 

0.22 


COST 

* 10**6 


76.4 
58.3 

61 .5 
64.9 


COST EOVL 


LEVL NORM WRTH 
CHRG ENRG 



115.3 

111.4 
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DATE 03/07/7y GENERAL ELECTRIC COMPANY PAGE 106 

I&SE-PEG-ADV-DES-ENGR COGENERATION TECHNOLOGY ALTERNATIVES STUDY 


REPORT 5.2 

SUMMARY OF FUEL SAVED BY TYPE & ECONOMICS 
FUEL USE IN BTU* 10**6 




«*COGENERATION 

CASE** **N0 COGEN - 

COGEN** 

POWER 

COGEN 

OSM 

POWER 

FESR 

CAPITAL 

NORM 

S/KW 

ROI 

LEVL 

NORM WRTH 

ECS PROCS 

DISTIL 

RESIDL COAL 

DISTIL. 

RESIDL 

COAL 

REQD 

POWER 


/HEAT 


COST 

COST 

EQVL 


CHRG 

ENRG 










MW 

MW 


RATIO 


*10**6 



(X) 




GTRW08 

33254 

366. 

6. 

19. 

-366. 

92. 

416. 

40. 

38. 

0.75 

1.50 

0.27 

17. 1 

2.34 

159.3 

0 

14.1 

1.06 

136 

STRW12 

33254 

350. 

6. 

22. 

-350. 

92. 

4-14. 

40. 

37. 

0.75 

1 „50 

0.29 

17.0 

2.32 

165.3 

0 

13.7 

1 .03 

138 

GTRW16 

33254 

323. 

15. 

51 . 

-323. 

83. 

385. 

40. 

34. 

0.73 

1 .50 

0.27 

16.6 

2.27 

175.2 

0 

13.7 

1 .04 

136 

GTR308 

33254 

31 1 . 

29. 

96, 

-31 1 . 

69. 

339. 

40. 

28. 

0.65 

1 .50 

0.18 

13. 6 

1 . 86 

149.6 

0 

14.4 

1 .09 

129 

GTR312 

33254 

264. 

23. 

95. 

-284. 

70. 

341 . 

40. 

28. 

0.64 

1 .50 

0.24 

13.6 

1.67 

164.1 

0 

13.5 

1.02 

134 

GTR316 

33254 

261 . 

30. 

99. 

-281 . 

69. 

337. 

40. 

28. 

0.65 

1.50 

0.23 

14.1 

1.93 

171.3 

0 

13.7 

5.03 

133 

FCPADS 

33254 

394. 

0 . 

0 . 

-394. 

98. 

435. 

40. 

40. 

3.96 

1 .50 

0.26 

26.2 . 

3.59 

227.0 

0 

18.5 

1.40 

146 

FCPADS 

33254 

535. 

0 . 

0 . 

-535. 

146. 

597. 

40. 

60. 

5.52 

1 .50 

0.28 

35.8 

4.90 

228.4 

0 

22.3 

1.68 

141 

FCHCD3 

33254 

348. 

0 . 

0 . 

-348. 

98. 

435. 

40. 

40. 

3.71 

1,50 

0.35 

27.4 

3.75 

269. 1 

0 

17.0 

i.2e 

155 

FCMCDS 

33254 

391 . 

0 . 


-391 . 

116. 

494. 

40. 

47. 

4.17 

1.50 

0.36 

30.8 

4.22 

269.3 

0 

18.0 

1 .36 

146 









HONEYWELL PAGE PRINTING SYSTEM— PttaB-02 



O 

DATE 06/07/?y GENERAL ELECTRIC COMPAM 

I8SE-PEG-ADV-DES-ENGR COGENERATION TECHNOLOGY ALTERNA 

REPORT 5.2 

SUMMARY OF FUEL SAVED BY TYPE 


-FUEL USE IN BTU*1 0**6-- 

** COGENERATION CASE** **NOCOGEN - COGEN** POWER COGEN O&M 
. ECS PROCS DISTIL RES I DL COAL DISTIL RESIDL COAL REQD POWER 
MW MW 


ONOCGN 

33314 

0. 

25. 

130. 

0. 

0. 

0. 

A 

10. 

0. 

0,45 

STM141 

33314 

0. 

75. 

65. 

0. 

-50. 

65. 


10. 

2. 

0.34 

STM 141 

33314 

0. 

20. 

121 . 

0. 

5. 

9. 

F 

10. 

2. 

0.57 

STM14I 

33314 

O. 

20. 

121 . 

0. 

5. 

9. 

A 

10. 

2. 

0.50 

STM083 

33314 


gKZK 

■m 

-II 



■ 

MEM 

K9 

0.32 

STM080 

33314 


ml 


Ka 




HS 

KS 

0 . 5<* 

STM088 

33314 







H 

its 

ms 

0.48 

PFBSTM 

33314 


wmrm 

wmm 




HI 

Mtm 

mm 

0.66 

T I STMT 

33314 

Kl 


Kl 


-55. 



MEM 

A3 

0.70 

T I STMT 

33314 

IBS 



•MM 

12. 



KS 

KB 


TIHRSG 

33314 

mm 



ml 

-56. 



ns 

IS 


TtHRSG 

33314 

mm 



m 




Bill 

- Eh 


STIRL 

33314 

84. 

10. 

32. 

-84. 

15. 

98. 


10. 

6. 

0.35 

STIRL 

33314 

0. 

93. 

32. 

0. 

-69. 

98. 


10. 

6. 

0.35 

STIRL 

33314 

0. 

10. 

116. 

0. 

15. 

14. 


10. 

6. 

0.61 


33314 

0. 

0. 

139. 

0. 

25. 

-9. 

A 

10. 

10. 

1 .34 

HEGT85 

33314 

0. 

0. 

330. 

0. 

76. 

-28. 

A 

10. 

31 . 

2.06 

HEGT60 

33314 

0. 

0. 

134. 

0. 

25. 

-4. 

A 

10. 

10. 

1.11 

HEGT60 

33314 

0. 

0. 

137. 

0. 

25. 

-4. 

A 

10. 

10. 

1 .03 

HEGTOO 

33314 

0. 

14. 

130. 

0. 

10. 

-0. 

A 

10. 

4. 

0.64 

FCMCCL 

33314 

0. 

6. 

106. 

0. 

18. 

24. 


10. 

8. 

0. 87 

FCSTCL 

33314 

0. 

0. 

95. 

0- 

25. 

35. 


10. 

10. 

1 .18 

FCSTCL 

33314 

0. 

0. 

ioo. 

0. 

27. 

38. 


10. 

11. 

1.08 

I GGTST 

33314 

0. 

6. 

113. 

0. 

19. 

17. 


10. 

8. 

0.86 

GTSOAR 

33314 

0. 

99. 

17. 

0. 

- -75. 

113. 


10. 

8. 

0.35 

GTAC08 

33314 

0. 

87. 

32. 

0. 

-63. 

98. 


10. 

6. 

0.30 

GTAC1 2 

33314 

0. 

92. 

20. 

0. 

-67. 

110. 


10. 

8. 

0.32 

GTAC16 

33314 

0. 

96. 

1 1 . 

0. 

-71 . 

119. 


10. 

9. 

0.34 

GTWC16 

33314 

0. 

101 . 

8. 

0. 

-76. 

122. 


10. 

9. 

0.36 

CC1626 

33314 

0. 

105. 

0. 

0. 

-80. 

130. 


10. 

10. 

0.59 

CC1626 

33314 

0. 

127. 

0. 

0. 

-93. 

161 . 


to. 

14. 

0.52 

CC1622 

33314 

0. 

103. 

0. 

0 . 

-78. 

130. 


10. 

10. 

0.57 

CC1622 

33314 

0 . 

116. 

0 . 

0 . 

-85. 

150. 


10. 

12. 

0.49 

CC1222 

33314 

0 . 

102. 

0 . 

0 . 

-78. 

130. 


10. 

10. 

0.56 

CC1222 

33314 

0 . 

115. 

0 . 

0 . 

-85. 

149. 


10. 

12. 

0.49 

CC0822 

33314 

0 . 

98. 

2 . 

0 . 

-73. 

128. 


10. 

10. 

0.45 

STIG15 

33314 

0 . 

136. 

0 . 

0 . 

-111. 

130. 


10. 

10. 

0.65 

STIG15 

33314 

0 . 

3077. 

0 . 

0 . 

-2234. 

2868. 


10. 

344. 

5.82 

STIG10 

33314 

0 . 

128. 

0 . 

0 . 

-103. 

130. 


10. 

10. 

0.59 

STIG10 

33314 

0 . 

302. 

0 . 

0 . 

-224. 

308. 


10.% 

32. 

0.79 

STIG1S 

33314 

0 . 

124. 

0 . 

0 . 

-100. 

130. 


10. 

10. 

0.58 

STIG1S 

33314 

0 . 

190. 

0 . 

0 . 

-144. 

200. 


10. 

19. 

0.58 

DEADV3 

33314 

0 . 

117. 

0 . 

0 . 

-93. 

130. 


10. 

10. 

0.63 


L 


1 




IY PAGE 1 07 

TIVES STUDY 


« ECONOMICS 


POWER 

FESR 

CAPITAL NORM 

S/KW 

ROI 

LEVL 

NORM WRTH i 

/HEAT 


COST 

COST 

EOVL 


CHRG 

ENRG 

8 

RATIO 


*1 0**6 



(X) 



8 

0.86 

0. 

4.6 

1.00 

330.6 

0 

4.7 

1 .00 

80 {• 

0.86 

0.09 

3.6 

0.79 

221 . 1 

999 

4.6 

0.99 

124 1 

0.6G 

0.09 

6.6 

1 .44 

402.4 

10 

*4.5 

0.97 

109 k 

0.86 

0.09 

5.6 

1 .23 

343. 1 

23 

4.3 

0.93 

1 12 

0.86 

0.06 

3. 1 

C. 66 

199.0 

-4 

4.6 

1.00 

122 

0.86 

0.06 

6.0 

1.31 

385. 1 

9 

4.6 

0.98 

104 

C. 86 

0.06 

5.2 

1 . 15 

336.8 

24 

4.4 

0.95 

107 

0.86 

0.15 

8.6 

1.89 

472.4 

8 

4.5 

0.96 

116 

0.86 

0.21 

17.3 

3.60 

878.3 

0 

6.0 

1.28 

123 

0.86 

0.21 

22. 1 

4.85 

1119.7 

0 

6.0 

1.28 

120 

0.86 

0.08 

15.4 

3.38 

849.8 

0 

i 6. 1 

1.31 

102 

0.86 

0.08 

19.9 

4.36 

1096.9 

0 

6.2 

1.33 

99 

0.36 

0. 19 

5.0 

1.09 

201 .3 

0 

4.9 

1.04 

140 

0.86 

0. 19 

5.0 

1.09 

201.6 

61 

4.3 

0.93 

137 

0.66 

0. 19 

6.4 

1.64 

341.6 

16 

4.0 

0.85 

123 

0.86 

0.10 

29.6 

6.43 

725.0 

0 

6.8 

1 .45 

123 

0.86 

0. 13 

56.8 

12.46 

587.6 

0 

9.8 

2.11 

112 

0.86 

0. 13 

26. 1 

5.73 

663.5 

0 

6. 1 

1.31 

124 

0.86 

0. 13 

26. 1 

5.73 

651.9 

O 

6.0 

1.29 

113 

0.86 

0.07 

14.3 

3. 14 

597.7 

0 

5.2 

1.12 

102 

0.86 

0.28 

16.9 

3.70 

680.5 

3 

4.8 

1.04 

129 

0.86 

0.38 

19.9 

4.36 

712.5 

4 

4.9 

1.05 

152 

0.86 

0.39 

20.0 

4.39 

685.8 

4 

4.7 

1.02 

141 

0.86 

0.23 

17.0 

3.74 

627.2 

3 

5.0 

1.07 

123 

0.86 

0.25 

6.0 

1.32 

219.6 

24 

4.2 

0.90 

141 „ 

0.86 

0.23 

4.6 

1.01 

201.9 

999 

4.1 

0.88 

142 

0.86 

0.28 

5.2 

1 . 14 

205.4 

72 

4.0 

0.85 

146 

0.86 

0.31 

5.8 

1.28 

215.3 

39 

3.9 

0.84 

148 

0.86 

0.29 

6.3 

1.37 

216.3 

27 

4.0 

0.87 

145 

0.86 

0,32 

7.4 

1 .62 

240.2 

13 

4.3 

0.92 

157 

0. 86 

0.35 

8. 1 

1.79 

218.7 

12 

4.3 

0.91 

146 1 

0.06 

0.34 

7.0 

1.54 

233.5 

17 

4.2 

0.90 

159 | 

0.86 

0.36 

7.4 

1.62 

217.6 

17 

4.1 

0.88 

149 1 

0.86 

0.34 

6.7 

1 .48 

224.9 

19 

4.1 

0.89 

160 I 

0.86 

0.36 

7.0 

1.54 

208.9 

20 

4.0 

0.86 

150 $ 

0.86 

0.35 

6.3 

1.37 

220. 1 

29 

3.9 

0.84 

152 g 

0.86 

0.12 

7.9 

1.74 

198.8 

0 

5.3 

1.13 

136 

0.86 

0.17 

99.7 

21 .88 

110.6 

0 

43.0 

9.21 

269 

0.86 

0. 17 

7.3 

1.61 

195.2 

0 

4.9 

1.05 

142 

0.86 

0.22 

12.9 

2.83 

145.9 

0 

6.7 

1 .44 

120 

0.86 

0.20 


1.53 

191 .7 

1 

4.8 

1.02 

145 

0.86 

0.23 


1.94 

159.1 

0 

5.3 

1 . 13 

132 

0.86 

0.24 

Vi 

2. 15 

285. 1 

0 

4.9 

1.06 

145 

1 





A 

































DATE 06/07/7a 
I &SE-PEQ-ADV-DES-ENGR 


ECS PROCS DISTIL RES I DL 


DEADV3 33314 O. 1 

DEHTPM 33314 0. 9 

DES0A3 33314 123. 

DE-SOA3 33314 233. 


DES0A3 33314 
DES0A3 33314 
GTSOAD 33314 
GTRA08 33314 


GENERAL ELECTRIC COMPANY 
COGENERATION TECHNOLOGY ALTERNATIVES STUDY 
REPORT 5.2 

SUMMARY OF FUEL SAVED BY TYPE 8 ECONOMICS 


GTR308 33314 
GTR312 33314 
GTR312 33314 
GTR316 33314 


GTR316 33314 
FCPADS 33314 
FCPADS 33314 
FCMCDS 33314 


FCMCDS 33314 


6- 

- 

L 

COGEN** 

COAL 

POWER 

REQD 

MW 

COGEN 

POWER 

MW 

08M 

POWER 

/HEAT 

RATIO 

FESR 

CAPITAL 
COST 
*1 0**6 

NORM 

COST 

S/KW 

EQVL 

RO 

( 

t. 

221 . 

10. 

21 . 

0.68 

0.86 

0.29 

14.8 

3.25 

260.5 



121 . 

10. 

9. 

0.49 

o.es 

0.32 

8.5 

1 . 87 

312.2 

1 

. 

130. 

10. 

10. 

0.66 

0.86 

0.20 

10.6 

2.32 

292.3 


I. 

249. 

10. 

25. 

0.36 

0.86 

0.25 

21 . 1 

4.62 

308.8 



GTRA08 

33314 

1 19. 

GTRA12 

33314 

104. 

GTRA12 

33314 

115. 

GTRA16 

33314 

104. 

GTRA16 

33314 

110. 

GTR208 

33314 

99. 

GTR212 

33314 

103. 

GTR216 

33314 

103. 

STR216 

33314 

104. 

GTRWOO 

33314 

113. 

GTRWOO 

33314 

144. 

GTRW12 

33314 

110. 

GTRW12 

33314 

141 . 

GTRW 16 

33314 

109. 

GTRW16 

33314 

133. 

GTR303 

33314 

116. 


51. 217. 


0.42 

0,86 

0.34 

0.49 

0.86 

0.33 


0.46 

0.86 

0.32 

0.52 

0.86 

0.29 

0.45 

0.86 

0.32 

0.48 

0.86 

0.25 


2.32 

292.3 

4.62 

306.8 

1.05 

187.4 

1.68 

248.8 


1 .99 

220.0 

1.79 

254.7 

1.98 

231.7 

1.57 

210.3 


1.58 

197.9 

1.61 

230.3 

1 .66 

213.6 

1.67 

239. 1 

1-72 

223.3 

1.86 

241.9 

3.59 

237.6 

1.88 

272.0 


3.06 277.4 


LEVL NORM WRTH 
CHRG ENRG 


1.05 149 
1.04 160 
1 .03 150 
1.04 160 


.0 

.0 

.0 


1.61 151 
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DATE 06/07/?y GENERAL ELECTRIC COMPANY PAGE 109 

1XSE-PE0-ADV-DES-ENGR COGENERATION TECHNOLOGY ALTERNATIVES STUDY 

REPORT 5.2 

SUMMARY OF FUEL SAVED BY TYPE & ECONOMICS 


FUEL USE IN BTU* 10**6- 

** COGENERATION CASE** **NOCOGEN - 
ECS PROC3 DISTIL RESIDL COAL DISTIL RESIOL 

COGEN** 

COAL 

POWER 

REOD 

MW 

COGEN 

POWER 

MW 

O&M 

POWER 

/HEAT 

RATIO 

FESR 

CAPITAL 

COST 

*10**6 

NORM 

COST 

S/KW 

EQVL 

ROI 

CX) 

LEVL 

CHRG 

NORM WRTH 
ENRG 

ONOCGN 

33315 

0. 

45. 

222. 

0. 

0. 

0. 

A 

19. 

0. 

0.54 

1 .05 

0. 

5.7 

1 . 00 

277.9 

0 

7.7 

i .00 

80 * 

STM141 

33315 

0. 

121 . 

126. 

0. 

-76. 

97. 


19. 

3. 

0.39 

1.05 

0.08 

4.6 

0.80 

188.7 

-3 

7.7 

1.00 

120 

STM141 

33315 

0. 

38. 

209. 

0. 

8. 

13. 

F 

19. 

3. 

0.68 

1 .05 

0.08 

8.6 

1.50 

353.7 

1 1 

7.5 

0.96 

104 

STM141 

33315 

0. 

38. 

209. 

0. 

6. 

13. 

A 

19. 

3. 

0.60 

1 .05 

0.08 

7. 1 

1.24 

290.7 

26 

7.2 

0.93 

108 

STM08Q 

33315 

0. 

119. 

134. 

0. 

-74. 

89. 


19. 

<- . 

0.30 

1 .05 

0.06 

4.0 

0.69 

171.2 

-7 

7.8 

1.01 

118 

STM068 

33315 

0. 

40. 

213. 

0, 

5. 

9. 

F 

19. 

2. 

0.65 

1.05 

0.06 

7.9 

1 .38 

339.2 

10 

7.6 

0.98 

100 

STM088 

33315 

‘0. 

40. 

213. 

0. 

5. 

9. 

A 

19. 

2. 

0.58 

1 .05 

0.06 

6.7 

1.16 

285.8 

27 

7.4 

0.95 

103 

PFBSTM 

33315 

0. 

32. 

201 . 

0. 

13. 

22. 


19. 

5. 

0.83 

1 .05 

0. 13 

11.1 

1.94 

407. 1 

9 

7.4 

0.95 

111 

T I STMT 

33315 

0. 

128. 

92. 

0. 

-83. 

131 . 


19. 

7. 

0.88 

1 .05 

0.18 

23.3 

4.05 

788.0 

0 

9.5 

1 .23 

115 

T I STMT 

33315 

0. 

27. 

193. 

0. 

18. 

30. 


19. 

7. 

1 .24 

1.05 

0.18 

29.7 

5,16 

1 004 . 2 

0 

9.3 

1.21 

112 

TIHRSG 

33315 

0. 

129. 

120. 

0. 

-84. 

102. 


19. 

4. 

0.72 

1 .05 

0.07 

20.8 

3.61 

763.0 

0 

9.8 

1 .27 

97 

TIHRSG 

33315 

0. 

36. 

213. 

0. 

9. 

9. 


19. 

4. 

1 .05 

1.05 

0.07 

26.6 

4.66 

984.2 

0 

9.7 

1.26 

94 

STIRL 

33315 

126. 

23. 

76. 

-126. 

23. 

147. 


19. 

9. 

0.45 

1.05 

0. 16 

i» wm 

1.26 

196.6 

0 

8.2 

1.06 

132 

STIRL 

33315 

0. 

148. 

76. 

0. 

-103. 

147. 


19. 

9. 

0.45 

1.05 

0. 16 

■ 1 

1.26 

196.9 

19 

7.4 

0.96 

129 

STIRL 

33315 

0. 

23. 

201 . 

0. 

23. 

21 . 


19. 

9. 

O. 80 

1 .05 

0. 16 


2.27 

354.6 

12 

6.9 

0.89 

116 1 

HEGT85 

33315 

0. 

O. 

240. 

o. 

45. 

-17. 

A 

19. 

19. 

1 .87 

1 .05 

0.10 

1 n 

7.67 

627.5 

0 

10.5 

1.36 

119 1 

HEGT85 

33315 

0 . 

0 . 

507. 

0 . 

117. 

-45. 

A 

19, 

48. 

2.78 

1 .05 

0 . 12 

77. 1 

13.40 

518. 1 

O 

14.1 

1.83 

109 y 

HEGT60 

33315 

0 . 

7. 

230. 

0 . 

38. 

-7. 

A 

19. 

16. 

1.35 

1.05 

0. 12 

34.9 

6.07 

576.9 

o • 

9.3 

1.20 

106 | 

HEGTOO 

33315 

0 . 

30. 

223. 

0 . 

16. 

-0. 

A 

19. 

6. 

0.83 

1.05 

0.06 

19. 1 

3.32 

530.2 

0 

• 8.4 

1.09 

97 1 

FCMCCL 

33315 

0 . 

18. 

186. 

0 . 

28. 

37. 


19. 

11 . 

1 . 14 

1.05 

0.24 

22.4 

3.90 

604.0 

5 

7.8 

1.01 

121 1 

FCSTCL 

33315 

0 . 

5. 

166. 

0. 

40. 

57. 


19. 

16. 

1 .41 

1.05 

0,36 

26.6 

4.63 

608.9 

6 

7.4 

0.95 

135 | 

I GGTST 

33315 

0 . 

18. 

198. 

0. 

28. 

25. 


19. 

1 1 . 

1 .04 

1.05 

0.20 

22.2 

3.87 

546.4 

4 

7.8 

1.02 

lie li 

GTSOAR 

33315 

0 . 

157. 

53. 

0. 

-112. 

169. 


19. 

12. 

0.43 

1 .05 

0.21 

8.0 

1.40 

193.5 

22 

7. 1 

0.92 

134 1 

GTAC08 

33315 

0 . 

139. 

76. 

0 . 

-94. 

146. 


19. 

9. 

0.37 

1 .05 

0.20 

6. 1 

1.07 

179.6 

149 

7.0 

0.90 

136 I 

GTACI2 

33315 

0 . 

146. 

57, 

0 . 

-101 . 

165. 


19. 

12. 

0.40 

1.05 

0.24 

7.0 

1.22 

184.6 

50 

6.8 

0.88 

140 1 

3TAC16 

33315 

0 . 

152. 

44. 

0 . 

-107. 

178. 


19. 

13. 

0.43 

1.05 

0.27 

7.9 

1.37 

194.2 

33 

6.7 

0.87 

141 

GTWC16 

33315 

0 . 

160. 

39. 

0 . 

-115. 

183. 


19. 

14. 

0.44 

1.05 

0.25 

8.3 

1.45 

191.5 

26 

6.8 

0.89 


CC1626 

33315 

0 . 

177. 

0. 

0 . 

-132. 

222. 


19. 

19. 

0.71 

1 .05 

0.34 

10.6 

1.65 

204.4 

17 

6.8 

0.88 

155 

CC1626 

33315 

0. 

190. 

0 . 

0 . 

-139. 

241 . 


19. 

21 . 

0.63 

1 .05 

0.35 

10.8 

1.88 

194.2 

17 

6.7 

0.87 

145 

CC1622 

33315 

0 . 

173. 

0 . 

0 . 

-127. 

222. 


19. 

19. 

0.64 

1 .05 

0.36 

10. 1 

1.75 

198.7 

21 

6.5 

0.84 

158 

CC1622 

33315 

0 . 

174. 

0 . 

0 . 

-128. 

224. 


19. 

19. 

0.60 

1 .05 

0.36 

10.0 

1.74 

196.3 

22 

6.5 

O. 84 

158 

CC1222 

33315 

0 . 

172. 

0 . 

0 . 

-126. 

222. 


19. 

19. 

0.62 

1 .05 

0.36 

9.6 

1 .66 

189.7 

24 

6.4 

0.83 

159 

CC1222 

33315 

0. 

172. 

0. 

0 . 

-127. 

223. 


19. 

19. 

0.59 

1 .05 

0.36 

9.5 

1.65 

188.3 

25 

6.4 

0.63 

159 

CC0822 

33315 

0 . 

155. 

31 . 

0 . 

-109. 

191 . 


19. 

15. 

0.54 

1.05 

0.31 

8.3 

1 .45 

195.6 

29 

6.6 

0.85 

144 

STIG15 

33315 

0 . 

234. 

0 . 

0 . 

-188. 

222. 


19. 

19. 

0.83 

1 .05 

0.13 

11.6 

2.02 

169.8 

0 

8.6 

1.11 

133 

ST I G 1 5 

33315 

0 . 

4615. 

0 . 

0 . 

-3351 . 

4302. 


19. 

515. 

8.40 

1.05 

0.17 

145.9 

25.39 

T07. 9 

0 

64.3 

8.33 

247 


ST1G10 33315 0. 219. 0. 0. -174. 222. 19. 19. 0.79 1.05 0.18 10.7 1.86 166.8 O 8.0 1.03 140 

STIG10 33315 0. 453. 0. 0. -336. 462. 19. 48. 1.03 1.05 0.22 17.4 3.02 131.0 0 10.3 1.33 122 

STIG1S 33315 O. 212. 0. 0. -167. 222. 19. 19. 0.76 1.05 0.21 10.1 1.76 162.9 5 7.7 1,00 143 

STIG1S 33315 O. 265. 0; 0. -216. 300. 19, 28. 0.75 1.05 0.23 11.9 2.06 142.2 0 8.2 1.07 131 

DEADV3 33315 0. 200. 0. 0. -154. 222. 19. 19. 0.82 1.05 >.25 14.7 2.56 251.7 3 7.9 t . 02 142 

DEADV3 33315 0. 293. 0. 0. -215. 332. 19. 32. 0.91 1.05 0.29 22.0 3.83 256.3 0 9.0 1.17 130 

DEHTPM 33315 0. 152. 42. 0. -107. 181. 19. 13. 0.60 1.05 0.27 11.1 1.93 270.7 12 7.1 0.93 136 
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— 


FUEL USE 

IN DTU* 1 0**6- 


-- 














** COGENERATION CASE* a -*NGCOGEN - 

COGEN** 

POWER 

COGEN 

08M 

POWER 

FESR 

CAPITAL 

NORM 

$/KW 

ROI 

LEVL 

NORM WRTH 

ECS- PROCS DISTIL 

RES I DL 

COAL 

DISTIL 

RESIDL 

COAL 

REQD 

POWER 


/HEAT 


COST 

COST 

EQVL 


CHRG 

ENRG 










MW 

MW 


RATIO 


*10**6 



(55) 




DES0A3 

33315 

210. 

0. 

0. 

-210. 

45. 

222. 

19. 

19. 

0.91 

1 . 05 

0.21 

17.9 

3. 1 1 

290. 0 

0 

9.9 

1 .29. 

141 


33315 

351 . 

0. 

0. 

-351 . 

91 . 

375. 

19. 

37. 

1.17 

1 . 05 

0.25 

31 .3 

5.45 

304.8 

0 

13. 1 

1 .70 

132 

DESGA3 

33315 

0. 

210. 

0. 

0. 

-165. 

222. 

19. 

19. 

0.91 

1 . 05 

0.21 

17.9 

3. 1 1 

290.0 

0 

8.6 

1.12 

137 

DES0A3 

33315 

0. 

351 . 

0 . 

0. 

-260. 

375. 

19. 

37. 

1 . 17 

1 .05 

0.25 

31 .3 

5.45 

304.8 

0 

10.9 

1 .42 

125 

GTSGAD 

33315 

130. 

18. 

60. 

-130. 

27. 

162. 

19. 

11 . 

0.38 

1 .05 

0.22 

6.4 

1.11 

167.0 

17 

7.6 

0.99 

142 

GTRA08 

33315 

177. 

0. 

0. 

-177. 

45. 

222. 

19. 

19. 

0.57 

1 .05 

0.34 

10.8 

1.88 

208.4 

5 

7.7 

1 .00 

158 

GTRAOO 

33315 

178. 

0. 

0. 

-178. 

46. 

224. 

19. 

19. 

0.52 

1 . 05 

0.34 

10.8 

1 .87 

206.0 

5 

7.7 

1 .00 

158 

GTRA12 

33315 

173. 

1 . 

3. 

-173. 

45. 

220. 

19. 

18. 

0.52 

1 .05 

0.34 

10.7 

1 . 86 

210. 8 

6 

7.6 

0.99 

147 

GTRA16 

33315 

166. 

4. 

13. 

-166. 

42. 

210. 

19. 

17. 

0.52 

1.05 

0.32 

10.8 

1 .88 

222.3 

5 

7.7 

1 .00 

145 

GTR208 

33315 

149. 

1 1 . 

37. 

-149. 

34. 

185. 

19. 

14. 

0.45 

1 . 05 

0.26 

8.5 

1.48 

194.4 

4 

7.7 

1.00 

142 

GTR212 

33315 

155. 

9. 

29. 

-155. 

37. 

194. 

19. 

15. 

0.47 

1 .05 

0.28 

9.2 

1.59 

201 .6 

5 

7.7 

1 .00 

143 

GTR216 

33315 

15S. 

8. 

26. 

-156. 

38. 

197. 

19. 

15. 

0.48 

1 . 05 

0.29 

9.6 

1 . 68 

211.2 

5 

7.7 

1 .00 

144 

GTRW08 

33315 

192. 

0. 

0 . 

-192. 

45. 

222. 

19. 

19. 

0.65 

1 .05 

0.28 

1 1 .4 

1 .98 

202.3 

0 

8.4 

1 .08 

152 

GTRW08 

33315 

216. 

0. 

0 . 

-216. 

55. 

253. 

19. 

22. 

0.57 

1 .05 

0.30 

12.0 

2.08 

168.5 

0 

8.5 

1.10 

142 

GTRW1 2 

33315 

186. 

0. 

0 . 

-186. 

45. 

222. 

19. 

19. 

0.65 

1 . 05 

0.30 

11.4 

1 .98 

208.5 

0 

8.2 

1 .06 

154 ., 

GTRW12 

33315 

212. 

0 . 

0 . 

-212. 

55. 

256. 

19. 

23. 

0.57 

1 .05 

0.32 

12.0 

2.09 

194.0 

0 

8.3 

1 .08 

144 

GTRW16 

33315 

1 C5. 

0 . 

0 . 

-185. 

45. 

222. 

19. 

19. 

0.64 

1 . 05 

0.31 

11.6 

2.03 

214.9 

0 

8.2 

1 . 06 

154 

GTRW16 

33315 

200. 

0 . 

0 . 

-200. 

51 . 

242. 

19. 

21 . 

0.56 

1 . 05 

0.32 

11.9 

2.08 

204. 1 

0 

8.2 

1 .06 

144 

GTR303 

33315 

187. 

4. 

12. 

-187. 

42. 

210. 

19. 

17. 

0.50 

1 .05 

0.24 

9.6 

1 .67 

175.6 

O 

8.3 

1.08 

139 

GTR31 2 

33315 

181 . 

1 . 

3. 

-181 . 

44. 

220. 

19. 

18. 

0.50 

1 . 05 

0.31 

10.0 

1.74 

188.6 

3 

7.8 

1 .01 

146 

GTR316 

3331 5 

180. 

2. 

5. 

-180. 

44. 

217. 

19. 

18. 

0.51 

1 .05 

0.30 

10.4 

1 .80 

196.9 

1 

7.9 

1.02 

144 

FCPA06 

33315 

203. 

0 . 

0 . 

-203. 

45. 

222. 

19. 

19. 

2.20 

1 .05 

0.24 

13.7 

2.38 

229.4 

0 

10.6 

1.37 

151 

FCPADS 

33315 

353. 

0 . 

0 . 

-353. 

96. 

393. 

19. 

39. 

4.09 

1 .05 

0.28 

24.0 

4.18 

232. 1 

0 

15.0 

1.94 

144 

FCMCDS 

33315 

182. 

. 0 . 

0 . 

-182. 

45. 

222. 

19. 

19. 

2.07 

1 .05 

0.32 

14.2 

2.47 

266.9 

0 

9.7 

1 .26 

157 

FCMCDS 

33315 

25C. 

0 . 

0. 

-258. 

76. 

326. 

19. 

31 . 

3.09 

1 .05 

0.36 

20.7 

3.60 

274.3 

0 

11.8 

1 .53 

149 


o c. 
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FUEL USE IN BTU* 10**6-- 

**CGGENERAT10N CASE** **NOCOGEN - 
PROCS DISTIL RES I DL COAL DISTIL RES I DL 


ONOCGN 

33316 


STM141 

33316 


STM141 

33316 


STM141 

33316 


STMOBO 

33316 


STM083 

33316 


STM088 

33316 


PFBSTI1 

33316 


TISTI1T 

33316 


T I STMT 

33316 


TIHRSG 

33316 


TIHRSG 

33316 


STIRL 

33316 

12 

STIRL 

33316 


STIRL 

33316 


HEGT85 

33316 



HEGT85 33316 
HEGT60 33316 
HEGTOO 33316 
FCMCCL 33316 


FCSTCL 33316 
FCSTCL 33316 
IGGTST 33316 
GTSOAR 33316 


GTAC08 33316 
GTAC12 33316 
GTAC16 33316 
GTWC16 33316 


CC1626 33316 
CC1626 33316 
CC1622 33316 
CC1622 33316 




STIG1S 33316 
DEADV3 33316 
DEADV3 33316 


COGEN** POWER COGEN 
COAL REQD POWER 
MW MW 


POWER FESR 
/HEAT 
RATI 




0.38 

0.91 

0.65 

0.91 

0.58 

0.91 

0.83 

0.91 

EEE1 

0.S1 

1.24 

0.91 

0.72 

0.91 

1.05 

0.91 

0.45 

0.91 

0.45 

0.91 

0.80 

0.91 

1 .75 

0.91 

2.78 

0.91 

1.35 

0.91 

0.83 

0.91 

1.14 

0.91 






CAPITAL NORM S/KW ROI LEVL NORM WRTH 


* 10**6 



COST 

EQVL 

(X) 

CHRG 

ENRG 


1.00 

277.9 

0 

7.0 

1.00 

80 

0.80 

188.7 

-3 

7.0 

1 .00 

123 

1 .50 

353.7 

11 

6.7 

0.96 

107 

1.24 

290.7 

26 

6.5 

0.93 

no 


23.3 

4.05 

788.0 

29.7 

5. 16 

1 004 . 2 

20.8 

3.61 

763.0 

26.8 

4.66 

984 . 2 



13.40 

518. 1 

1 6.07 

576.9 

3.32 

530.2 

3.90 

604.0 




4.65 

621.2 

5 

6.8 

0.98 

150 

4.63 

608.9 

6 

6.7 

0.96 

139 

3.87 

546.4 

4 

7. 1 

1.02 

120 

1 .40 

193.5 

22 

6.4 

0.91 

138 


179.6 149 

164.6 50 

194.2 33 

191.5 26 


0.89 140 
0.86 144 
0.85 145 
0.87 142 



1.75 

210.4 

15 

6.3 

0.90 

155 

1.88 

194.2 

14 

6.2 

0.89 

145 

1.68 

207.5 

18 

6.1 

0.88 

156 

1.74 

196.3 

19 

6.0 

0.86 

147 



285. 
O. 182. 
0. 293. 


11.9 2.06 142.2 

13.3 2.31 248.2 

22.0 3.83 256.3 


i 63.9 

9. 14 

267 

i 7.3 

1.05 

140 

i 9.8 

1.41 

120 

7.1 

1 .01 

144 

i 7.8 

1.11 

131 

7.2 

1.03 

143 

i 6.6 

1 .22 

129 
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SUMMARY OF FUEL SAVED BY TYPE 8 ECONOMICS 


FUEL USE IN BTU* 10**6 




** COGENERATION CASE** **NOCOGEN - 

COGEN** 

POWER 

COGEN 

OSM 

POWER 

FESR 

CAPITAL 

NORM 

*/KW 

ROI 

LEVL 

NORM WRTH 

ECS PRCfCS DISTIL 

RES I DL 

COAL 

DISTIL 

RES! DL 

COAL 

REQD 

POWER 


/HEAT 


COST 

COST 

EQVL 


CHRG 

ENRG 










MW 

MW 


RATIO 


*10**6 



(X) 




DEHTPM 

33316 

0 . 

146. 

21 . 

0 . 

-107. 

161 . 

16. 

13. 

0.60 

0.91 

0.31 

11.1 

1.93 

270.7 

12 

6.4 

0.92 

140 

DESOA3 

33316 

191 . 

O. 

0 . 

-191 . 

39. 

202. 

16. 

16. 

0.85 

0.91 

0.21 

16.0 

2.78 

284.6 

0 

9.0 

1.29 

142 

DES0A3 

33316 

351 . 

0 . 

0 . 

-351 . 

91 . 

375. 

16. 

37. 

1 . 17 

0.91 

0.25 

31 .3 

5.45 

304.8 

O 

12.7 

1.81 

132 

DES0A3 

33316 

0 . 

191 . 

O. 

0 . 

-152. 

202. 

16. 

16. 

0.85 

0.91 

0.21 

16.0 

2.78 

284.6 

0 

7.8 

1.12 

138 

0ES0A3 

33316 

0 . 

351 . 

0 . 

0 . 

-260. 

375. 

16. 

37. 

1 .17 

0.91 

0.25 

31.3 

5.45 

304.8 

0 

10.5 

1.50 

125 

GTSOAD 

33316 

130. 

12. 

40. 

-130. 

27. 

162. 

16. 

11. 

0.30 

0.91 

0.25 

6.4 

1.11 

167.0 

17 

6.9 

0.99 

146 

GTRA08 

33316 

163. 

0 . 

0 . 

-163. 

39. 

202. 

16. 

16. 

0.61 

0.91 

0.32 

10.4 

1.81 

218.0 

0 

7.2 

1.04 

158 

GTRA08 

33316 

178. 

0 . 

0 . 

-178. 

46. 

224. 

16. 

19. 

0.52 

0.91 

0.34 

10.8 

1.87 

205.0 

0 

7.3 

1.04 

148 

GTRA12 

33316 

161 . 

0 . 

0 . 

-161 . 

39. 

202. 

16. 

16. , 

0.60 

0.91 

0.33 

10.4 

1.82 

221.2 

1 

7.2 

1.03 

159 

GTRA12 

33316 

173. 

0 . 

0 . 

-173. 

45. 

220. 

16. 

18. 

0.52 

0.91 

0.34 

10.7 

1.86 

210.6 

1 

7.2 

1.02 

149 

GTRA16 

33316 

160. 

0 . 

0 . 

-160. 

39. 

202. 

16. 

16. 

0.59 

0.91 

0.34 

10.8 

1.87 

229.2 

1 

7.2 

1.03 

158 
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